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(57) Abstract: 4,5-Dihydroxypyriinidme-^aiboxaiiiides of formula (I); are described as inhibitors of HIV integrase and inhibitors 
^ of HTV replication, wherein R 1 , R 2 , R 3 and R 4 are defined herein. These compounds are useful in the prevention and treatment 
of infection by HIV and in the prevention, delay in the onset, and treatment of AIDS. The compounds are employed against HTV 
infection and AIDS as compounds per se or in the form of pharmaceutical] y acceptable salts. The compounds and their salts can 
Q be employed as ingredients in pharmaceutical compositions, optionally in combination with other antivirals, i mmunomod ulators, 
J^. antibiotics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection 
)^ by HTV are also described. 
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TITLE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBO^vriMTOE INHIBITORS OF HIV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6-dihydroxypyrimidine*4- 
carboxamides and phannaceutically acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and phannaceutically 
acceptable salts thereof of the present invention arc useful for preventing or treating 
10 infection by HIV and for treating or delaying the onset of AIDS. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-m, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 
host cell genome, a required step in HIV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps; assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered 
art made at the host target site. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ralner, L. et aL, Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HIV protease (Toh, BL et aL, EMBO J. 4, 1267 

30 (1985); Power, MJD. et aL, Science, 231, 1567 (1986); Pearl, LE et aL, Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HIV replication are effective agents in the treatment of AIDS and similar 

35 . diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
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and efaviienz and protease inhbitors such as indinavir and nelfinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HTV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HIV integrase and HTV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dihydroxypyriimdine 

10 carboxamides. These compounds are useful in the inhibition of HTV integrase, the 
prevention of infection by HTV, the treatment of infection by HTV and in the 
prevention, treatment, and delay in the onset of AIDS, either as compounds or their 
phannaceutically acceptable salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HIV/AIDS antivirals, anh-infectives, inmunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula CO: 



OR 2 



ttW r 3 



CD; 



wherein 
20 Rlis 

(1) -H, 

(2) -Cl-6alkyl, wbicA is optionaUy substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
_OCi_6 alkyl, -O-Cl-6 haloalkyl, -C(=0)R a , -C02R a , -SR a , 

25 ^(=O)Ra,-NCaaRb),-C(^)-C0-6alkyI-N(RaRb), 

N(Ra)-C(^)-C()^ alkyl-N(RbRc), -S02R a , -N(R a )S02R b , 

NR" 

\ X R d 

R ' 

-S02N(RaRb),-N(R a )-C(=0)R b . R ° • 
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-N(Ra)C(=0)N(RbRc) j -N(Ra)G(=0)C(=0)N(RbRc), or 
-N(Ra)C(=OPRb, 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
5 -O-Ci-6 alkyl, -OCi_6 haloalkyl, -C(=0)Ra, -CQ2R a , -SR a , 

-S(=0)R a , -N(RaR°), -C(=O)-C0-6 alkyl-NCRaRb), 
N(Ra>C(=O)-C0-6 aIkyi-N(RbRc), -SO^Ra, -N(Ra)S02R b , 
-SQ2N(RaRb), or -N(Ra)-QRb)=o, 

(4) -RK 

10 (5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -N(R a Rb), -N(Ra)C02Rb 
-N(RaXX=O>C0-6 alkyl-N(RbRC), or -N(Ra>C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha toN(Ra), 
15 (6) -C2-5aIkenyl-Rk 

(7) -C2-5alkynyl-Rk, 

(8) -C^alkyl-0-Co-6alkyl-Rk, 

(9) -Co-6alkyl-S(0)n-Co^alkyl-Rk 

(10) -O-Ci-6 alkyl-ORk 

20 (11) -0-Ci^alkyl-0-Ci-6alkyl-Rk 

(12) -0-Ci_6^1kylrS(0)nRk 

(13) -Co-6alkyl-N(Ra)-Rk 

(14) <^a!kyl-N(Ra)-Ci_6alkyl-Rk 

(15) -Co-6 alkyl-N(R a )-Ci_6 alkyl-ORk 
25 (16) -Co-6alkyl-C(=0)-Rk 

(17) -Co-6 alkyl-C(=O)N(Ra)-C0-6 alkyl-Rk 

(18) -Co-6 alkyl-N(Ra)C(=0>Co-6 alkyl-Rk 

(19) -(^ alkyl-N(R a )C(=<))-0-Co-6 alkyl-Rk 

(20) -Ci-6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Ci^ alkyl-ORa, 
-Ci-6 haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, 
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methylenedioxy attached to two adjacent carbon atoms, or aryl, 
or 

Cii) substituted with -Rk, -Ci-6 alkyl-Rk, -N(Ra)-C(=O)-C0-6 
alkyl-Rk, -Co-6 alkyl-N(Ra>Co-6 afeyl-Rk, -Co-6 
5 alkyl-O-Co-6 alkyl-Rk, or -Co-6 alkyl-N(Ra)-C(=O)-C0-6 

alkyl-Rk; and 

(iii) optionally substituted with one or more substitaents each of 
which is independently halogen, -OH, -CN, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, or -N(R a Rb), or 
10 (21) -Cl-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(R a )C(=0)Rk and 
-N(Ra)Ci-6 alkyi-Rk| 

R2 is -H or -Ci_6 alkyl which is optionally substituted with one or more substituents 
15 each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -O-Ci-6 alkyl, 

20 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra, 

(7) -C02R a , 

(8) -SR a , 

(9) -S(=0)Ra, 
25 (10) -N(R a Rb), 

(11) -C(=0)N(RaRb), 

(12) -N(RaKX=0)-Cl-6 alkyl-N(RbRc), 

(13) ^S02R a , 

(14) -N(Ra)S02Rb, 
30 (15) -S02N(RaRb), 

(16) -N(Ra)_C(Rb)=o, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Ci-6 
35 alkyl, -Ci^ haloalkyl, -O-Ci^ alkyl, -O-Ci-6 haloalkyl, 



-4- 



WO 03/035076 



PCT/GB02/04742 



-Co-6 alkyI-N(RaRb) t 0 r -Cl-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S ; 
wherein the saturated heterocyclic ring is optionally 
5 substituted with from 1 to 3 substituents each of which is 

independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or 
(19) a 5- to 8-membered monocyclic heterocycle wMch is saturated 
10 or tmsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with one or more 
substituents each of which is independently -Cl-6 alkyl, 
-O-Ci-6 alkyl, oxo, phenyl, or naphthyl; 

15 

R3 is -H or -Cl-6 alkyl; 

H, 

Ci_6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
O-Ci^ alkyl, -O-Ci-6 haloalkyl, -NC>2, -N(R a Rb), -C(=0)Ra, 
-C02R a , -SRa, -S(=0)Ra -S02R a , or -N(Ra)C02Rb 
Cl-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-Ci-4 alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 

(i) C3-8 cycloalkyl, 

(ii) aryl, 

(iii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iv) a S- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 



R4 



is 



20 



(1) 
(2) 



(3) 



25 



30 
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(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
5 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

wherein at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl apticmany substiu^^ 

10 (6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(8) a 5- or 6-membered saturated heteixx^clic rmg contaniing from 
1 to 4 heteroatoms independently selected from N, O and S, 

15 (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 
20 wherein 

each aryl in (3XH) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independendy halogen, -OH, -Q-6 alkyl, -Ci-fi aftyl-ORa, -Ci_6 
25 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -CN, -NO2, -N(R a R°), 

-C1-6 alkyl-N(RaRb), -C(=C)N(R a R D ), -C(=0)Ra -C02R a , -Cl-6 
alkyl-C02R a , -OCC>2Ra, ^Ra^(=0)Ra ^02R^ -N(Ra)S02Rb 
^02N(RaRb), -N(Ra)C(:=0)Rb, -N(Ra)C02R b , -Cl-6 
a!kyl-N(Ra)C02R b , aryl, -Ci_6 alkyl-aryl, -Oaryl, or -Co-6 alkyHiet 
30 wherein het is a 5- or 6-membered heteioaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-Ci-^ haloalkyl, -O-Cl-6 alkyl, -O-Ci^e haloalkyl, oxo, or -CC^Ra ; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-tf 

5 haloalkyl, oxo, aiyi, or a 5- or 6-membeied heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or die 
10 fused bicyclic heterocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Cl-6 alkyt -Cl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or -Cl-6 alkyl-aryl; 

15 or alternatively R3 and R4 together with the N to which both are attached fonn a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Ci-6 alkyl or oxo; 



20 



each Ra, Rb, rc and Rd i s independently -H or -Cl-6 alkyl; 



Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally 
substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 
25 (3) -CN, 

(4) -Cl-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra -C02R a , -SR a , nS(=0)Ra -N(RaRb), 
30 -C(=OHCH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(RbRc), -S02Ra, 
-N(R a )S02R^, -S02N(R a Rb) j or -N(R a )-C(Rb)=O f 

(5) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
35 -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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-C(=0)Ra, -C02R 3 , -SR a . -S(=0)R a , -N(RaRb), 
-C(=OHCH2)0-2N(RaR b ), 
N(Ra>C(=O)-{CH2)0-2N(RbRc), -S02R* 
-N(Ra)S02R b , -S02N(RaRb), ar-N(Ra)-C(Rb)=o, 

(6) -N02, 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon m a saturated 
ring of Rk, 

(9) -C(=0)Ra 

(10) -C02R a , 

(11) -SRa, 

(12) -S(=0)Ra 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0)-Ci-6 aIkyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb 

(17) -S02R 3 , 

(18) -S02N(R a Rb), 

(19) -N(Ra)S02Rb 

(20) -Rm, 

(21) -Ci-6 alkyl-R m , wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-C1-6 haloalkyl, -C£=0)R a , -CC>2R a , -SRa, 
-S(=0)Ra, -N(R a Rb), -N(Ra)C02Rb, -SC>2R a . 
-N(Ra)S02R b , -S02N(R a R.b), or -N(Ra>C(Rb)=0, 

(22) -Co_6 alkyl-N(Ra)-Co-6 alkyl-Rm, 

(23) -(^^alkyl-O-Co-6 alkyl-Rm, 

(24) -CO-6 alkyl-S-Co-6 alkyl-Rm, 

(25) -Cq_6 aIkyl-C(=O)-C0-6 alkyl-Rm, 

(26) -<X=O)-O-C0-6 alkyl-Rm, 

(27) -C(=0)N(Ra>Co-6 aDcyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) N(Ra)C(=0>-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Q-6 haloalkyl, 
-O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra -C02R a , 
-SRa -S(=0)Ra -N(RaRb), -N(Ra)CC>2R b , -S02R a , 
5 -N(Ra)S02Rb, -SC>2N(RaRb), or -NtRaVORb)^ 

(30) -N(Ra><:(^)-N(Rb>C(>^aDc34-Rm, 

(31) -N(R a K;(^)-0-C^ 

(32) -N(Ra>^(^>N(Rb)^02-C^aIk5l-Rm; 

10 carbocycle in Rk is (i) a C3 to C% monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (iii) a Cn to Ci6 tcicycttc ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; 

15 heterocycle in R& is Q) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 1 1 to l6-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 

20 heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quaternized; 

each Rm is independently C3_8 cycloalkyi; aryl; a 5- to 8-membered monocyclic 
25 heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of me nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
30 one or more of the nitrogen heteroatoms is optionally quaternized; and wheaein 

the cycloalkyi or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl-6 alkyl, -Cl-6 
haloalkyl, -O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -N(R a Rb), aryl, or -Cl-6 
alkyl-aryl; and 
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the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substitnents each of which is independently halogen, -Ci-6 alkyl 
optionally substituted with -O-Ci-6 alkyl, -Cl-6 haloalkyl, -O-Cl-6 alkyl. 
-O-Ci-6 haloalkyl, oxo, aiyl, -Cl-6 alkyl-aryl, -C(=0)-aryL -C02-aryL 
5 -CO2-CI-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independendy selected from N, O and S; and 

10 each n is independendy an integer equal to zero, 1 or 2; 

or a phannaceutically acceptable salt thereof. 

An embodiment of the present invention is a compound of Formula (I) 
as originally definedabove except that (I) in the definition of Rl, R* is one of the 
15 groups (1) to (20), aU of which are as defined aboveexcept that (2) of Rl is -Cl-6 
alkyl, which is optionally substituted with one or more substituents each of which is 
independently halogen, -OH, -CN, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra, 
-C02R a , -SR a . -S(=0)R a . -N(R a Rb), -C(=O)-C0-6 alkyi-N(RaRb), 
N<Ra)^(=O)-C0-6 alkyl-N(RbRC), -SC^Ra, -N(Ra)S02R b , -S02N(RaR*>), 

NR b 



R a a 



20 -NCRa>C(=0)Rb,or R 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HIV, and methods of treating infection by HTV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENTION 



- 10- 



WO 03/035076 



PCT/GB02/04742 



The present invention includes the dihyclroxvpyrimidine carboxamides 
of Formula (Q above. These compounds and phannaceutically acceptable salts 
thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Formul a (I) 
5 exactly as defined above, except that in the definition of R k , R k is optionally 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 
10 Formula (1), wherein Rl is: 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloaDcyl, -C(=0)Ra, -C02R a ,-SR a , 

15 -S(=0)Ra -N(RaRb),-C(=OHCH2)0-2N(R a R b ), 

N(R a )-C(=O)-(CH2)0-2N(RbRC), -S02R a , -N(R a )S02R°, 

NR b 

R ' c 

-S02N(R a R b ),^(R a >a=0)R b , R 
-N(R a )C(=0)N(RbRc), -N(R a )C(=0)C(=0)N(RbRc), or 
-N(R a )C(=0)ORb 

20 (3) -R k , 

(4) -Ci_4 alkyl-Rk wherein the alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-4 haloalkyl, -N(R a R b ), or -N(R a MCH2)2-4-OH, 

• (5) -O-(CH2)0-3-R k . 

25 (6) -Ci^alkyl-O-(CH2)0-3-R k J 

. (7) -(CH2)0-3-S(O)n-(CH2)0-3-R k , 

(8) -0-(CH2)l-3-OR k , 

(9) -0-(CH2)l-3-0-(CH2)l-3-R k , 

do) -o-(CH2)i-3-s(0)riR k , 

30 (11) -(CH2)0-3-N(R a )-R k , 

(12) -(CH2)0-3-N(R a HCH2)l-3-R k , 

(13) -(CH2)0-3-N(R a HCH2)l-3-OR k , 
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(14) -(CH2)0-3-G(=O>R k > 

(15) ^CH2)(K3^(^)N(R a HCH2)0-3-R lc » 

(16) ^CH2)0-3-N(Ra)C(==<)HCH2)(>-3-R k , 

(17) ^CH2)0.3-N(Ra)C(^)-CKCH2)0-3-R k , 
5 (18) -Ci-6 alkyl which is: 

(i) substituted with aiyl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independendy halogen, -OH, -Cl-4 alkyl, -Cl-4 alkyl-ORa, 
-Ci_4 haloalkyl, -O-Ci^. alkyl, -O-C1.4 haloalkyl, 
IQ methylenedioxy attached to two adjacent carbon atoms, or aryl; 

0i) substituted with -Rk -(CH2)l-3-R k , 

-N(Ra>C(=OHCH2)0-3'R k , -(CH2)0-3-N(RaHCH2)a.3-R k , 

KCH2)0-3-N(Ra)^(==OHCH2)0-3-R k ; and 
15 (Hi) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, or -N(RaRb), 

(19) ^(CH3)2N(Ra)C(=0)OCH2Rk 

(20) -C(CH3)2N(Ra)CH2Rk, 

20 (21) -€(CH3)2N(Ra)C(=0)Rk or 

(22) <:(RbXN(Ra)C(=0)Rl9(CH20Rc), 

(23) ^^^(^^^(^ORc), 
and all other variables are as originally defined above; 

25 or a pharmaceutical!/ acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula Q) as defined in the immediately precedmg embodiment, 
except that Rl is one of the groups (1) to (18), wherein (2) of Rl is Ci-6 alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independendy 
30 halogen, -OH, -Qf,-0-Ci-4 alkyl, -O-Cl^ haloalkyl, -C(=0)Ra -C02»a -SRa 
-S(=*0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), N(Ra>C(=OKCH2)0-2N(RbRC), 

NR b 

R I 

.^02R^-N(Ra)S02R b ,-S02N(RaRb),-N(Ra)-C(=0)Rb ) or R° . 



WO 03/035076 PCT/GB02/04742 



Another embodiment of the present invention is a compound of 
Formula CD, wherein R* is: 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-ClA haloaDcyl, -C(=0)Ra, -CC>2R a , SR a , 
-S(=0)R«, -N(RaRb), ^(=OKCH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)a.2N(RbRC), -S02R a . -N(Ra)S02Rb, 



R 3 i 

-S02N(R a R b ),-N(Ra)-a=0)Rb R° , 

10. -N0Ra)C(=O)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)ORb 

(3) -Rk, 

(4) -CH(CH3)-R k 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
15 with one of -N(RaRb) or -N(Ra)-(CH2)2-OH, 

(6) -{CH2)l-2-O-<CH2)0-l-Rk 

(7) -(^l^-SCOMCHaXJ-l-Rk. 

(8) -CKCH2)l-2-OR k , 

(9) -0-(CH2)l-2-0-(CH2)l-2-R k , 
20 (10) -O-(CH2)l-2-S(0)nRk 

(11) -(CB2)l-2-N(Ra>Rk 

(12) -<CH2)l-2-N(RaHCB2)l-3-R k , 

(13) -(CH2)l-2-N(RaHCH2)l-3-ORk 

(14) -(CH2)0-2-C(=O>R k , 

25 (15) -C(=OJN(RaHCH2)l-2-R k , 

(16) -<CH2)0-2-C(=O)N(RaHCH2)0-2-R k , 

(17) -<CH2)l-2-N(Ra)C(=OHCH2)0-l-R k , 

(18) -(CH2)l-2-N(Ra)C(=O)-O-(CH2)0-l-R k , 

(19) -Ci_4 alkyl which is: 

30 (i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl4 fluoroalkyl, 
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-O-Ci-4 alkyl, -O-Ci-4 fluoroalkyl, memylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk, -(CH2)l-3-R k , 

-NCRa^rzOHCH^-Rk.-NCRaHCH^l-S-R^ 
5 ^CH2)l-2-R k ,or-N(Ra)^(^HCH2)0-2-R k ;and 

(iii) optionally substitnted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-OCi4 haloalkyl, or-NCRaRb), 

(20) -C(CH3)2N(R a )C(=0)OCH2Rk ( 

10 (21) -C(CH3)2N(R a )CH2R k , 

(22) -C(CH3)2NCR a )C(=0)R k , 

(23) -C(Rb)0^(Ra)C(=O)Rlg(CH2ORc),or 

(24) -C(Rb)(N(Ra)(CH2)-R k XCH20RC); 

15 and all other variables are as originally defined above; 

or a phannaceuticaDy acceptable salt thereof. 

In an aspect of this embodiment, Rl is 
(1) -H, 

20 (2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
^O-Ci-4 alkyl, -0<:i-4 haloalkyl, -C(=0)Ra -C02R a , -SR a , 
-S(=<))Ra, -N(RaRb), -C(=OHCH2)0-2N(R a R b ), 
N(Ra>^(=oHCH2)0-2N(RbRC), -S02R a , -N(R a )S02Rb, 

NR* 

JL..R d 



n: n' 



R a I 



25 -S02N(R a Rb),-N(Ra)-C(=0)Rb or R 

(3) -Rk, 

(4) -CH(CH3)-R k , 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(R a Rb) or-N(R a HCH2)2-OH, 

30 (6) -(CH2)l-2-O-(CH2)0-l-R k . 

(7) -(CH 2 )l-2-S(O)n-<CH2)0-l-R k , 

(8) -0-(CH2)l 2-OR k , 
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(9) -0-{CH2)l-2-0-(CH2)l-2-R k 5 

(10) -0-(CH2)l-2-S(0)nR k , 

(11) -(CH2)l-2-N(R a >R k , 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k . 

5 (13) -(CH2)l-2-N(RaHCH2)l-3-OR k » 

(14) -(CH2)0.2-a=O>-R k » 

(15) -C(=0)N(RaHCH2)l-2-R k , 

(16) ^GH 2 )0-2-C(==O)N(R a HCH2)0-2-R k , 

(17) -(CH2)l-2-N(Ra)C(=OHCH2)0-l-R k » 

10 (18) <CH2)l-2-N(Ra)C(^KHCH2)0-l-R k »or 

(19) -Cl-4 alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl-4 fluoioalkyl, 

15 -O-Cl-4 alkyl, -O-Cm fluoroalkyl, metiiylenedioxy attached 

to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk-(CH2)l-3-R k » 
-N(RaK:(^HCH2)0-3-R k » -N(R a HCH2)l-3-R k , 
-0-(CH2)l-2-R k , or-N(Ra><:(=OKCH2)0-2-R k ; ^d 

20 Oii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 
-O-Ci-4 halpalkyl, or -N(RaRb). 

Another embodiment of the present invention is a compound of 
25 Formula (I), wherein 

Rk is C3-8 cycloalkyU aryl selected from phenyl and naphthy]; a bicyclic caibocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
30 O and S; a 5- or 6-inembered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fiised to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independendy selected from N, O and S; 
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wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(I) halogen, 
5 (2) -OH, 

(3) -CN, 

(4) -Ci_4haloalkyl, 

(5) -Chalky!, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -C(=C-)R a , -C02R a 

-SR a , -S(=0)R a , -NCRaR 0 ), -C^^MCH2)0-2N(R a Rb), 
N(Ra)4^==O)-(CH2)0-2N(R b R c ),-SO2R a , 
-N(R a )S02R b , -S02N(RaRb), or -N(R a )-C(R b >=0, 

(6) -O-Cl-4 haloalkyl 

15 . CO -O-Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, ^CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)R a , -C02R a , 
-SR a , -S(=0)R a , -N(R a Rb), -C(=OHCH2)0-2N(R a Rb), 
N(R a >C(=O)-(CH2)0-2N(RbRC),^SO2R a , 
20 -N(R a )S02Rb,-502N(R a Rb),or-N(R a >C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra, 

(II) -C02R a , 
25 (12) -SR a , 

(13) -S(=0)R a 

(14) -N(RaRb), 

(15) -C(=0)N(R a Rb), 

(16) -C(=0)-Ci^aIkyl-N(R a Rb), 

30 (17) -N(R a )C(=0)R b , 

(18) -S02R a , 

(18) -S02N(R a Rb), 

(19) -N(R a )S02Rb 

(20) -Rm, 

35 . (21) -CH(CH3)-Rm, 
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(22) -(CH2)1^-R m , 

(23) -(CH2)0-2-N(RaHCH2)0-2-R m » 

(24) <CH2)0-2-O-(CH2)0-2-R m ) 

(25) -(CH2)0-2"S-(CH2)0-2~R m s 

5 (26) ^CH2)(>-2-C(==OHCH2)0.2-R m s 

(27) -C(=OK)-(CH2)a-2-R m , 

(28) -C(=0)N(Ra>Rm, 

(29) -N0^ a )C(=O>Rm, 

(30) -NCRaXX^OHCH^l^-R 111 , wherein the -<CH2)l-3- moiety is 
lO optionally substituted with one of -N(R a R D ), 

-N(Ra)C02R b , -S02R a , -N(Ra)SC>2R b , -S02N(R a R D ), 
or-N(Ra>C(Rb>=o, 

(31) -N(RaK:(=0>N(Rb><CH2)l-2-R m , 

(32) -N(Ra)^(=^KHCH2)l-2-R m ,or 
15 (33) -N(R a )^C(=0>N(Rl>)S02-Rni; 

and all other variables ate as originally defined above; 
or a phannaceutically acceptable salt thereof. 

20 

In an aspect of this emb<>diment, Rk (i.e., the cycloaDcyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). In a feature of this aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

In another aspect of this embodiment, each R m is independently C5J7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
chaining from 1 to 3 heteroatoms selected from N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Cl-4 
5 haloalkyl, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -N(R a Rb), phenyl, or 

<CH2)l-2-l>hfin3fl; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -C1.4 haloalkyl, -O-Ci-4 alkyl, -O-Ci^ haloalkyl, oxo, 

10 phenyl, KCH2)l-2^henyU -C(=0)-phenyl, -CC>2-phenyl, 

-C02-<CH2)l-2-phenyl 7 a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing firom 1 to 4 heteroatoms 
independently selected from N, O and S; and 

15 die heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Cl-4 alkyl, -Ci-4 haloalkyl, -OCl-4 alkyl, -O-Q-4 haloalkyl, oxo, 
phen)4, or ^CH2)l-2-phenyl. 

20 Another embodiment of the present invention is a compound of 

Formula (I), wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cyclohe*yl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyi and tetrahydnmaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected fiom pynolidinyl, piperidinyl, pipera2inyl, morphoBnjd, pyranyl, 

25 tetrahydrofuranyl, irrridazolidinyl, thiomorpholinyl, tMazolidinyL, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from thienyl, pyridyl, inridazoiyl, pynolyi, pyrazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyL, oxadiazoryl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; or a bicyclic 

30 heterocycle selected from indolyl, indolinyl, tetrahydroquinolinjd, quinolinyl, 
tetrahydroisoquinoHnyUisoquinolinyl, l,4-dioxa^8-azaspiro[4^]dec-8-yl, 
azabicyclo[2^1]hept-l-yl, azabicyclo[2.1.1]hex-l-yl, 23-dihydrobenzofuranyl, 
23-dihydrobemo-l,4-dioxinyl, and benzo-13-dioxolyl; 

35 and all other variables are as originally defined above; 
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or a phatmaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopropyl, pyranyl, oxopiperidinyl, 1 ,4-dioxa-8-azaspiro[4.5]decyl, 
5 azabicyclo[2^.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyl, aryl, tricyclic 
carbocycle, saturated heterocyclic ring, heteioaromatic ring, or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Ci-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -0^l^aUcyl,<)C3^,-N(RaRb),-C(==0)N(R^lb),or 

N(Ra>C(=pHCH2)0-2N(R b R c ), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 

(8) -N02, 

20 (9) oxo, 

(10) -C(=0)Ra 

(II) -C02R a , 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 

(18) -S02Ra, 

30 (19) -Rm, 

(20) -CH(CH3)-Rm, 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(RaHCH2)0-2-R m , 

(23) -0-(CH2)l-2-R m , 

35 (24) <CH2)0-l-S-(CH2)0-2-R m , 
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(25) -(CH2)0-l-C(=O)-(CH2)0-2W 

(26) -(CH2)0-l-C(=O)^-(CH2)0-2-R m , 

(27) -G(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=^)-Rni, 

5 (29) -N(Ra)C(=OHCH2)l-2-R m » wherein the -(CH2) 1-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(Ra)<:(^)-N(RbHCH2)l-2-R m , 

(31) -N(Ra)-C(=OKKCH2)l-2-R m , 

(32) -N(Ra>C(=0>-N(Rb)S02-R m , or 

10 (33) -OBL 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

In another aspect of this aspect, the cycloalkyl, aryl, bicyclic 
carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each R m is independently 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 

ring selected from pyrrolidinyl, imidazolidinyi, pyrazoKdinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyi, triazolyl, tetrazolyl, 
25 furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci_4 alkyl, -CF3, -O-C.l-4 alkyl, -OCF3, or 
-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of which is independently -Cl-4 alkyl, -CF3, -O-C1-4 alkyl, 

-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=0>phenyl, -C02-phenyl, or 
-CX>2-^H2-P rien y 1 i and 
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the heteioaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, 
-OCF3, oxo, phenyl, or -(CH2)l-2-plienyL 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pynolidinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and moipholinyl. 

Another embodiment of the present invention is a compound of 
Formula 0), wherein R2 is -H or -Cl-6 alkyl which is optionally substituted with one 

of: 

10 (1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Cj-4 
alkyl, -C1-4 haloalkyl, -O-Ci^ alkyl, -O-Cl-4 haloalkyl, or 
-Co^6 alkyl-N(RaRb) f or 
15 (3) a 5- or 6-membered saturated monocyclic heterocycie which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycie is optionally substituted with from 1 to 4 substituents each of which is 
independently -Cl-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

20 and all other variables, are as originally defined above; 
or a phannaceutically acceptable salt thereof. 

In an aspect of the preceding embodiment, R2 is 

25 (i) -a 

(2) -C^ alkyl, 

(3) -(CH2)l-3-N<RaRb), 

(4) ^CHQ)i-3-phBnyl, wherein the phenyl is optionally substituted 
with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 

30 ^i^aD^l,^i^fluoroalkyl,-0-Ci-4 alkyl, -O-Ci-4 fluoroaUqfl, or 
-(CH2)l-3-N(R a R b );or 

(5) -(CH2)l-3R t , wherein Rt is a 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S. 

35 . 
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Other embodiments of the present invention include a compound 
.wherein R^ is -H or methyl; or R2 is -H; and all other variables are as originally 
defined above; or a pharmaceutical^ acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula (0, wherein R3 is -H or -C 1-4 alkyl; 

and all other variables are as originally defined above; 
10 or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R3 is -H or methyl. In another aspect 
of this embodiment, R 3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (I), wherein R 4 is 

(1) Ci-4 alkyl, 

(2) Ci-4 alkyl substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-Ci-4 alkyl, or -O-Cl-4 

haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci-4 alkyl substituted with one of: 

0) C5-7 cycloalkyl, 

(n) a fused tricyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(rii) a 5- ot 6-rnembered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independendy selected from N, O and S, or 
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(v) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3J7 cycloalkyl optionally substituted with aryl, 

(7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered fused bicyclic heterocycle containing 
from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

each aryl in (3) or the aryl in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Ci^ alkyl, -Q-4 alkyl-OR a -Ci^ haloalkyl, -O-Ci-4 
-O-Ci-4 haloalkyl, -CN, -NO2, -N(R a R b ), -Cl-4 
alkyI-N(R a R D ), -C(=0)N(R a R b ), -C(=0)R a , -C02R a , -Cl-4 
alkyI-C02R a , -OC(>2R a -SR a -S(=0)R a , -S02R a , 
-N(R a )S02R b , -S02N(R a R b ), -N(R a )C*=0)R b 
-N(R a )C02R b , -Cl-4 allqrl-N(R a )CX>2Rb phenyl, -Cl-4 
alkyl-phenyl, -O-phenyl, or -(CH2)0-2-*et wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 
independendy -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyi, 

-O-C1-4 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 



-23- 



WO 03/035076 PCT/GB02/04742 



which is independently halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused tricyclic 

heterocycle in (4)(v) or (11) is optionally substituted with from 1 to 4 substituents 
each of which is independently halogen, -Ci-4 alkyl, -Cl-4 haloalkyl, -O-ClA alkyl, 
-O-Cl-4 haloalkyl, oxo, or phenyl; 

10 and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 

15 Formula (I), wherein R 4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

(i) cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fused bicychc carbocycle selected from 

z 1 < 




Qv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused tricyclic heterocycle selected from 
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(3) 




( CH zfe°- C R wherein Ru is H or phenyl, 



10 



15 



(4) 
(5) 
(6) 



(7) 
(8) 
(9) 



C3-6 cycloalkyi optionally substituted with phenyl, 
phenyl or naphthyl, 

a fused tricyclic caibocycle selected from 




a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 
a fused tricyclic heterocycle selected from 




wherein 7X is -H or -OH; 
20 each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 

naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Cl-4 alkyl, -CF3, -O-C1.4 alkyl, -OCF3, -CfJ, -NO2, 



-25- 



WO 03/035076 



PCT/GB02/04742 



-(CH2)l-2-N(RaRb), -C(=0)Ra -C02R a , -SR a , -S0=O)R a , -S02R a 
-N(R a )S02R^» -S02N(R a Rb), or -N(R a X^02R^; and is additionally 
and optionally ir.ono-substituted with phenyl, <CH2)l-2i>henyl, 
-O-phenyl, or -{CH2)0-2-h et wherein het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with alkyl, -O-Cl-6 alkyl, 

^CF3,or-C02Ra ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci^ alkyl, -CF3, -O-Q-4 alkyl, -OCF3, oxo; 
10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaronaatic ring selected from pyridyl, pyrimidinyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, -Ci -4 alkyl, 
15 -CF3, -0-Ci^4 alkyl, -OCF3, or oxo; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 
20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein R^is: 




25 wherein 
Qis 

(1) ethynyl optionally substituted with aryi, 

(2) Cs_7 cycloalkyl, 

30 (3) aryl, 
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(4) a fused tricyclic caibocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independendy selected from N, O and S, 

5 (6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independendy selected from N, O and S, or 
(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S, wherein at least 
oneof the rings is aromatic; 
10 wherein 

aryl in (1) or (3) or the fused caibocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independendy halogen, -OH, -Ci-4 alkyl, -Cl-4 alkyl-ORa, -Ci-4 
haloalkyl, -O-Ci^ alkyl, -OCi^f. hdoallr^ -NQ2, -NOKaRb), 

15 -Gl-4 aIkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C02R a -Cl^t 

alkyl-C02R a , -OCC>2R a , -SR a , -S(=0)R a , -SO^Ra, -N(Ra)S02R b , 
-S02N(R a Rb), -N(R a )C(=0)Rb, -N(Ra)CQ2R b , -Cl-4 
alkyl-N(Ra)C02R b , phenyl, -Ci-4 alkyl-phenyl, -O-phenyl, or 
-(OT2)0-2-het wherein het is a 5- or 6-membered heteroaromatic ring 

20 containing from 1 to 4 heteroatoms independendy selected from N, O 

and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Cl.4 alkyl, -Cl-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 
haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 

25 with from 1 to 4 substituents each of which is independendy halogen, 

-C1-4 alkyl, -Cl^ haloalkyl, -O-Ci^i alkyi; -O-Cl-4 haloalkyl, oxo, 

phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independendy selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicychc heterocyele 
30 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independendy halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Cl-4 
alkyl, -O-Cl-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with the proviso that when R5 is CH2OH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

5 

or a phannaceuticafly acceptable salt thereof . 

In an aspect of the preceding embodiment, Q is 
(1) — C=C~R U wherein R u is H or phenyl, 
10 (2) phenyl or naphthyl, 

(3) cyclopentyl or cyclohexyi, 

(4) a fused bicychc caibocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 

15 tetrahydrofuranyl, pyrrolidinyl, imidazolidinyi, piperidinyl, piperazinyl, 

morpholinyl, thiomorphoHnyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroarornatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyL, 

20 oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoinridazolyl, indazolyl, 23- 
dihydrobenzo-1 ,4-dioxinyl, dmydrobenzofuranyl, benzo-13-dioxolyl, 

25 quinolinyl, and isoquinolinyl; 

wherein 

me phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -6H,,-Ci-4 alkyl, -Cl-4 haloaliyl, -O-Cl-4 

30 allcyl, -O-Q-4 haloalkyl, -CN, -NO2, -Cl-4 alkyl-N(RaRb), 

-C(=0)Ra -C02R a , -Cl-4 alkyl-C(>2R a , -SRa -S(=0)Ra ^S02R a ' 
-N(Ra)S02Rb» -SC>2N(R a Rb), -N(R a )C02Rb» -Cl-4 
alkyl-N(RaX»2R b , ^ phenyl, -(CH2)l-2-ph^iyl, -O-phenyl, or 
-(GH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 

35 thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyl, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-Ci-6 alkyl, -OCF3, oxo, or -C02R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 
5 alkyl, -Ci-4 haloalkyl, -O-Ci^ alkyl, -O-Cl-4 haloalkyl, -Cl-4 

alkyl-N(RaRb), -C(=0)Ra -CO^Ra -SRa -S(=0)Ra, -S02R*, 
-N(Ra)C02R b , phenyl, -(CH2)l-2-phen)d, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 -Cl-4 alkyl, -Cl-4 haloalkyl, -0-C\A alkyl, -O-Q-4 haloalkyl, oxo, 

phenyl, pyridyl, pyrarinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -Q-4 alkyl, -Cl-4 haloalkyl, -O-Q-4 alkyl, -Q-Q-4 

15 haloalkyl, oxo, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloro, -OH, -C1-4 alkyl, -Cl-4 fluoioalkyl, -O-Ci-4 alkyl, -O-Q-4 
20 fluoroalkyl, -CN, -SRa -(CH2)l-2-N(RaRb), SO^ -N(Ra)S02R b , -S02N(RaRb), 
-(CH2)0-2-CO2Ra*, -(CH2)0-2-N(Ra)(X^Rb*,-NO2, or phenyl; 

each Ra is independently H, methyl, or ethyl; 

25 each R*> is independently H, methyl, or ethyl; and 

each Ra* and Rh* is independently H or -C1-4 alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloro, -OH, 
30 -C1-4 alkyl, -Q-4 fluoroalkyl, -0-Q^4 alkyl, -O-Q-4 fluoioalkyl, -CN, 

^Ol2)l-2-N(RaRb), -SC^ -N<Ra)S02R*>, -S02N(RaRb), -(CH2)0.2-CO2Ra*, 
-(CH2)0-2-N(Ra)CO2R b *, -NO2, and phenyl. 

hi still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents* each of which is independently 
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-F, -Br, -CI, -OH, -Ci-4 alkyl, -C^ fluoroalkyl, -O-Ci-4 alkyl, -O-Ci^ fluoroalkyl, 
-GN,-SR a or-S02R a . In still another aspect of the preceding embodiment, Q is 

phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -O, -OH, -Ci^ alkyl, -Ci-4 fluoroalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 fluoroalkyl, -CN, or -SO2PA 

In still another aspect of the preceding embodiment, Q is p- 
fluoiophenyl or 23-dimethoxyphenyl. In still another aspect of the preceding 
embodiment, Q is /^fluorophenyl. 

In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 

A class of compounds of the present invention includes any compound 
15 of Formula®, wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
20 independently selected from N,0 and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Ci_6 alkyl, which is optionally substituted with from 1 to 5 
25 substituents each of which is independently halogen, 

-O-Ci-4 alkyl, O-ClA haloalkyl, -C(=0)Ra, -CC>2Ra, 
-SR a , -S(=0)R a , -N(R a R b ), -C(=OHCH2)0-2N(R a R l> ), 
N(R a KX=OHCH2)a.2N(RbRc), -SO2R 21 , 
-N(R a )S02Rb, -S02N(R a Rb), or -N(Ra)-C(Rb)=0, 

30 (3) -NO2, 

(4) oxo, 

(5) -C(=0)R a 

(6) -C02R a 

(7) -C(=0)N(RaRb), 



-30- 



WO 03/035076 



PCT/GB02/04742 



(8) -C(=0)-Ci^aIkyl-Nai a R b ), 

(9) -Rm 

(10) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
5 halogen, -OH, -ON, -Cl-4 haloalkyl, -O-Ci-4 alkyl, 

-OCi-4 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R a , 
-N(R a )S02R b , -S02N(RaRb), or -N(Ra>C(Rb>=0, 

(11) -<^aIkyl-N(RaK^4alkyl-Rni, 
10 (12) -C^alkyl-O-C0-4alkyl-Rm, 

(13) -Co-4 alkyl-S-CO-4 alkyl-Rm, 

(14) -QMalkyl-C(=0)-Co-4 alkyl-Rm, 

(15) -C(=O>O-C0-4 alkyl-Rm, 

(16) -C(=0)N(Ra)-C04 alkyl-Rm, 
15 (17) -N(Ra)C(=0)-Rni, 

(18) -N(Ra)C(=0)-Cl-6 alkyl-R m , wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 
-O-Cl^t alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -CC>2R a , 
20 -SRa -S(=0)Ra,-N(RaRb),-N(Ra)CO2R b ,-S02R a , 

-N(Ra)S02R b , -S02N(R a Rb), or -N(R a )-C(R b )=0. 

(19) -N(Ra>C(=O)-N(Rb)-C0-4 alkyl-Rm, 

(20) -N(R a >C(=O)-O-C0-4 alkyl-Rm, or 

(21) -N(RaK:(^>N(R b )SO2-C0-4alkyl-R m ; 

25 

wherein each R m is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaiomatic ring containing from 1 to 3 hetero atoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

-N(RaRb); and 

the heteroaiomatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; and 
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each R a and Rb is independently -H or -Cl-4 alkyl; 
and all other variables are as originally defined above; 
5 or a phannaeatically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
except that in the definition of R k , R k is optionally substituted with ftom 1 to 3 
10 substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 



Another sub-class of the preceding class of compounds of die present 
invention includes any compounds of Formula (I), wherein Rl is: 




O O O 

H H YV<A 
(3) ^ ; 
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wherein Xl is a single bond connecting the caibonyl carbon to the 
carbon substituted with X2 -0-, or -NH-; 
X? is -H, -NH2, or -N(EI)C02R a ; 
Yl is -H, halo or-Ci-4 alkyl; and 
r is an integer equal to zero, 1 or 2; and 

R6b is -H or -NO2 ; and 
R7 is -H or -CM alkyl; 
and all other variables arc as defined in the class; 
or a pharmaceutically acceptable salt thereof. 
15 lh a feature of this sub-class, R^a and R6t> are both -H; and 

R7is-Hor-CH3. 

Another class of compounds of the present invention includes any 
20 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
25 which is independently: 

(1) halogen, 

(2) -Ci-6alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -O-Ci^j. alkyl, -O-Ci-4 haloalkyl, -C(=0)R a , 

30 -C02R a ,^R^^(=0) Ra ^ N ( RaRb )> 

-C(=OHCH2)0-2N(R a R b ), 
N(R a )-C(=OHCH2)0-2N(R b R c ), -S02R a , 
-N(R a )S02R b , -S02N(RaRb), or -N(R a )-C(Rb>=0, 

(3) -NO2, 
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(4) -a=0)Ra 

(5) -C02RS 

(6) -C(=0)N(RaRb), 

(7) -C(=0)-Cl_4 alkyl-N(RaRb), 

5 (8) -Rm, 

(9) -Cl-6 alkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloalkyl, -OCi-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -C02R a > -SR a , 
10 -S(=0)Ra,-N(RaRb),-N(Ra)CX)2Rb,-S02Ra, 

-N(Ra)S02R b » -S02N(R a Rl>), or-N(Ra>C(Rb)=o, 

(10) -Co-4 alkyI-N(Ra)-C0-4 alkyl-Rm 

(11) -Co-4 alkyl-O-CQ-4 alkyl-Rm, 

(12) -Qm alkyl-S-CO-4 alkyl-Rm, 

15 (13) -C0^aIkyl^C(=O)-CcM alkyl-Rm, 

(14) -C(=O>p-C0-4 alkyl-Rm, 

(15) -C(=0)N(Ra>Ca4 alkyl-Rm, 

(16) -N(Ra)C(=0>Rm, 

(17) -N(Ra)C(=0)-Ci_6 alkyl-Rm, wherein the alkyl is optionally 

20 substituted with from 1 to 5 substituents each of which 

is independendy halogen, -OH, -CN, -Ci_4 haloalkyl, 
-O-Ci-4 alkyl, -O-Gi-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)C02R b , -S02R 3 , 

-N(Ra)S02Rb, -S02NCR a Rb), orTN(Ra>C(R b )=0» 
25 (18) -N0l a )-C(=O)-N(Rb)-Q>4 alkyl-Rm, 

(19) -N(Ra>C(=O)-O-C0-4 alkyl-Rm, or 

(20) -N(Ra)-C(=0)-N(Rb)S02-C(M alkyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independendy selected from N, O and S; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independentiy -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
_C(=0>phenyl > -C02-phenyl, or -CC>2-(C3l2)l-2-phen)i; and 

the heteroaromatic ring is optionally substituted with lor2 
substituents each of which is independendy -Cl-4 alkyl or oxo; 

and all other variables are as originally defined above; 

or a pharmaceutically acceptable salt thereof. 

15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I) exactly as defined in die class, 
except that in the definition of Rk Rk is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoro, chloro, or bromo, 
25 (2) -Cj-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Ci-4 
alkyl, -00*3, -C(=0)R a , -C02R a , -SR a , -N(R a Rh), or 
-C(=0)N(R a Rb), 
(3) -NO2, 
30 (4) -Q^alkyl-Rm, 

(5) -CKOT2)l-2-R m , 

(6) -<CH2)0-2^-(CH2)0-2-R m , 

(7) -N(R a )C(=0>-Rm, 

(8) -N(R a )C(=OHCH2)l-2-R m , wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)C02R b , or 

(9) -N(RaK(^>N(RbHCH2)l-2-R m ; 

5 wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-membered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independentiy halogen, -Ci^t alkyl, -CF3> -O-Ci^ alkyl, -OCF3, or 

10 -N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
-C(=0)-phenyl, -C02-phenyI, or -C02~(CH2)l-2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently -Cl-4 alkyl or oxo; and 

each R* and Rb is each independently -H or -C 1-4 alkyl; 

20 and all other varaibles are as defined in the class; 

or a pharmaceutical^ acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (T), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -0-C\-4 haloalkyl, -C(=0)Ra, -C02R a . 
5 -SRa, -S(=0)Ra, -N(RaRb), -C(=OKCH2)0-2N(R a R b ), 

N(Ra>C(=O)-(CH2)0-2N(RbRC),-SO2Ra 

-N(Ra)SQ2R b , -S02N(RaRb), or -N(Ra>C(Rb)=o, 

(3) -N02, 

(4) oxo, 

10 (5) -C(=0)Ra, 

(6) -C02R a , 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Ci^alkyl-N(RaRb), 

(9) -SRa, 

15 (10) -S(=0)Ra 

(11) -S02Ra 

(12) -N(R a Rb), 

(13) -Rm, 

(14) -Cl-6 alkyl-R m , wherein the alkyl is optionally substituted with 
20 from 1 to 5 substituents each of which is independently 

halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Cl-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)R a , -C02R a » -SR a » 
-S(=OJRa, -N(RaRb), -N(Ra)CC>2R b , -SC>2Ra, 

-N(Ra)S02R b , -S02N(RaRb), or -NCRa)-C(R b >=0, 
25 (15) -Co-4aftyl-N(Ra)-CO-4 alkyl-Rm, 

(16) -Q)-4 alkyl-OQM alkyl-Rm, 

(17) -Q)4 alkyl-S-C{>4 alkyl Rm, 

(18) -CO-4alkyl-C(=0)-Co-4 alkyl-Rm, 

(19) -C(=O>O-C0-4 alkyl-Rm, 
30 (20) -C(=0)N(Ra)-Co_4 alkyl-Rm, 

(21) -N(R a )C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci^ alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 
35 -O-Cl-4 alkyl, -O-Ci^ haloalkyl, -C(==O)Ra,-C02R a , 
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-SRa -S(=0)Ra -N(R a Rb), -N(Ra)CC>2R b , -SC>2Ra 
-N(R a )S02Rb, -S02N(R a Rb), or -N(Ra>C(Rb)=0, 

(23) -N(Ra)^(==0)-N(Rb>4^)^alkyl-Rni, 

(24) -N(RaH:(^K)<^alk3fl-Rin,cnr 

5 (25) -N(Ra>C(=0)-N(Rl>)S02-C(M aftyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
10 containing from 1 toS hetooatomsindependenflysdectedfironiN, O and S; or a 9- to 
10-membered tricyclic heteocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3> -O-Ci-4 alkyl, -OCT3, ot 

15 -N(RaRh); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 

substituents each of which is independently -Cl-4 alkyl or oxo, and is 

additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 

<?(=^)-phenyU-C<^ 
20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 

or oxo; 



25 



and all other variables are as originally defined above; 
or a pharmaceutical^ acceptable salt thereof. 



A subclass of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exactly as defined in the class, 
30 except that in the definition of KK R k is optionally substituted with from 1 to 3 

substituents each of which is independently one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 
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Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein 



Rlis: 



R 



10 




N 



R 8 




R 



11 



N 




R 8 R 9 




O 





,or 




? 7 



R8 is: 



10 



15 



20 



(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)Ra -CC>2R a , -SRa, -N(R a Rb), or 
-C(=Q)N(RaRbX 

(3) -C(=0)Ra, 

(4) -C02Ra 

(5) -G(=OHCH2)l-2-N(RaRb), 

(6) -S02Ra, 

CO -(CH2)l-2-R m , 

(8) -<CH 2 )0-2-a=OHCH2)0-2-R m , 

(9) -C(=O)-O-(CH2)0-2-R m , or 
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(10) -C(=OJN(RaHCH2)0-2-R m ; 
R° is -H, -Cl-4 alkyl, or oxo; 
5 RlO is -H,-OH,-Cm alkyl, -O-Ci-4 alkyl, oxo, or -0-(CH2)l-2-R m ; 

Rllis 

(1) -H, 

(2) ^1-4 alkyl, which is optionally substituted with 1 or 2 

10 substituents each of which is independently -OH, -0-Ci_4 

alkyl, -OGF3, -C(=0)R a , -CC>2R a > -SR a , -N(R a Rb), or 
-C(=0)N(R a Rb), 

(3) -C(=0)R a , 

(4) -C02R a , 

15 (5) -CX^OHCH^l^-NCRaRb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m , 

(8) -(CH2)0-2-C(=OHCH2)0-2-R m , 

(9) -C(=O>0-(CH2)0-2-R m . or 
20 (10) -C(=O)N(RaKCH2)0-2-R 111 ; 

with the proviso that when one of R 8 and Rl 1 is -<CH2)l-2-R m > 
-{CH2)0-2-C(=OHCH2)0-2-R m > -C(=OKHCH2)0-2- Rm ' or 
-C(=O)NGR a HCH2)0-2-R in . *en the other of R? and Rl 1 is other than 
25 -(CH2)l-2-R m . -<CH2)0-2-C(=O)-(CH2)0-2-R m . -C(=O>O-(C3B:2)0-2-R m , or 
-C(=O)N(R a HCH2)0-2-R m ; 

Rm i s aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a tricyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci^j. alkyl, -OCF3, or 

-N(RaRb) ; and 

the saturated heterocychc ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Cl-4 alkyl or oxo; and is 

additionally and optionally mono-substituted with phenyl, ^CH2)l-2-phenyI, 
-C(=0>phen)d, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

theheteroaromaticringorthebicycfc 
substituted with 1 or 2 substituents each of which is independently -Ci-4 alkyl 

10 or oxo; and 

each Ra and Rb is independently -H or -Cl-4 alkyl; 

and all other variables aie as defined in the class; 

15 

or a pharmaceutical^ acceptable salt thereof .. 

Another embodiment of the present invention is a compound of 
Formula (I), wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 R* is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F,-CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

30 

and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, R4 is -CH2-Q; wherein Q is phenyl 

35 • optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, or ^S02Ra; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (I) in 
which Rl is as defined in any of the preceding classes or sub-classes. 



Another class of compounds of the present invention includes any 
compound of Formula (IT): 

OH 



1 P H 




10 



wherein T is: 



15 



20 



25 



(1) -H, 

(2) -OH, 

(3) -C1-4 haloalkyl, 

(4) -Ci_3 alkyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(5) -O-C1-4 haloalkyl, . 

(6) -O-Ci-4 alkyl 

(7) -N(R a Rb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) ^(Ra>C02R b , 

(10) -N(Ra>c(=o)-(CH2)l-2-N(Rs«b), 

(11) -Rk 

(12) -<CH2)l-4-R k , 

(13) -(CH2)0-2-O-(CH2)0-2-R k , 

(14) -(CH2)0-2-N(RaHCH2)0-3-R k . or 

(15) -(CH2)0-2-N(Ra>C(=OHCH2)0-2-R k ; 



Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S; a 5- or 6-membeied heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic heteiocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aryl is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Cl-4 alkyl, -Cl-4 alkyl-ORa, -Q.4 
haloalkyl, -O-Ci-4 alkyl, -O-Q-4 haloalkyl, or -N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl; -Cl-4 alkyl-ORa; 
10 -Q-4 haloalkyl; -O-Ci-4 alkyl; -O-C1-4 haloalkyl; -C(==0)Ra; oxo; 

ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CHfe-saturated heteiocycle which is 

a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to4 
substituents each of which is independently -Cl-4 alkyl, -C1-4 alkyl-ORa, 
-Ci-4 haloalkyl, -OCi_4 alkyl, -OCi-4 haloalkyl, or oxo; and 

20 die tricyclic heteiocycle is optionally substituted with from 1 to 4 

substituents each of which is independently rCi-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -Cl-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, 

25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each R a and Rb is independently -H or -Cl-4 alkyl; and 

s is an integer equal to zero, 1, 2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutical^ acceptable salt thereof. 
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A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (D) exactly as defined in the class, 
except thatsis zero, 1 or 2; and with the proviso that when s is 1 or2,Tis-EL 

5 Another sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (IT), wherein 

R3 is -Hand 

10 r4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -C1.4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

15 

, and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof. 

In a feature of this sub-class, is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -C1-4 alkyl, -CF3, -O-Q-4 alkyl, -OCF3, -CN, or -SC^Ra ; and is 
additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (EI): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3> ^14 alkyl, -OCF3, -CN, 
-SRa, or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -Ophenyl; 

5 

each R a is independendy -H or -Cl-4 alkyl 

or a phannaceutically acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from I to 3 substituents each of which is independently -F, 
10 -CU -Br, -OH,-Ci-4 alkyl, -CE^,-0-Ci-4 alkyl, -OCR3, -CN, or -S02R a . 

Still another class of compounds of the present invention includes any 
compound of Formula 0), wherein 



15 RM 



is 



(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 

» 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Cm alkyl, -O-C1.4 haloalkyi, -4X=0)Ra, -C02R a , -SR a , 
-5(=0)Ra, -N(RaRb), ^(=OHCH2)0-2N(RaRb), 
20 -N(Ra)-^==OHCH2)l-2N(RbRC),-^02R a ,-N(Ra)S02Rb, 

NR 1 " 

n° 1 

-S02N(RaRb),-N(Ra)-C(Rb)=0, R ° , 

-N(R a )C(=0)N(RbRC), -N(R a )C(=0)C(=0)N(RbRC), or 
-N(Ra)C(=0)ORb, 

(2) <CH2)l-3-R k . 

25 (3) -(C3l2)l-3-O-(CH2)0-2-R k , • 

(4) -(CB2)l-3-N-(CH2)0-2-R k , 

(5) -(CH2)l-3-N(RaXX=OHCH2)0-2-R k , 

(6) -{CH2)l-3-N(R a )C(=O)-O-(CH2)0-2-R k , 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-R k , 
30 (8) -C(=OHCH 2 )0-2-R k . 

(9) -C(CH3)2N(Ra)C(=b)OCH2R k , 

(10) -C(CH3)2N(R a )CH2R k 
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(11) -C(CH3)2N(RaXX=0)R k ,or 

(12) -C(Rb)(N(Ra)C(=0)Rl9(CH20Rc), 

Rk is aryl selected ftom phenyl and naphthyi, with the proviso that when Rl is 
5 -(CH2)l-3-R^» A™ R k is not phenyl; a bicyclic caibocycle selected ftom indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a hicyclic heterocycle which is a benzene ring fused to a 5- or 6- 

10 membeied saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyI; 

wherein the aryl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 

15 substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF 3 , 

20 (4) -Q-4 altyU which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)R a , -C02R a , -SR a , or -N(R a Rt>), 

(5) -OCF3, 

(5) -O-Q-4 alkyl, 

25 (8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -€(=0)R a 

(11) -C02R a , 

(12) -SR a , 

30 (13) -S(=0)R a , 

(14) -N(R a R*9, 

(15) KCH2)0-2-C(=O)N(R a R b ), 

(16) -C(=OHCH2)l-2-N(R a Rb),or 

(17) -S02R a ; 
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and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt theieof. 
5 In a sub-class of tins class, Rl is 

(1) -Ci-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)R a , -CC>2R a , -SR a 
-S(=0)R a -N(R a Rb), -a=O)-(CH2)0-2N(R a R b ), 
10 -N(R a W^MC^2)l-2^^ 

-S02N(RaRb),-N(Ra)-Cat b )=0,or R 

(2) -<CH2)l-3-R k . 

(3) -(CH 2 )l-3-O-(CH2)0-2-R k . 

(4) -(CH2)l-3-N-(CH2)0-2-R k , 

15 (5) -(CH2)l-3-N(Ra)C(=OHCH2)0-2-R k . 

(6) -(CH2)l-3-N(Ra)C(=OK)-(CH2)a-2-R k . 

(7) -(CH2)0-3-C(=O)N(R a HCH2)0-2 : RKor 

(8) -C(=O)-<CH2)0-2-R k - 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 

R2 is -Hand 

25 R 4 is -CH 2 -<& wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of winch is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each R a and Rb is independently -H or -Cl-4 alkyl; 
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Rk is aryl selected fiom phenyl and naphthyl, with the proviso that when Rl is 
-(GH2)i-3-R k > then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroaloms independently selected from N, O and S; a 5- or 6-membered 

5 heteoaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S ; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyi; 

10 wherein die aiyi, bicyclic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

(1) fluoro,chloro,orbromo, 

(2) -OH, 

15 (3) -CN, 

(4) -CF3, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)R a , -C02R a , -SR a , or -N(R a Rb), 

20 (5) -OCF3, 

(5) -OCi^ alkyl, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)R a 
25 (ID -C02* a , 

(12) -SR a 

(13) -S(=0)R a 

(14) -N(R a Rb), 

(15) KCH2)0.2-O(=0)NCR a R b X 
30 (16) -<X=OHCH2)l-2-N(R a Rt>),or 

(17) -S02R a ; 
and all other variables are as defined in the class; 
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or a pharmaceutical^ acceptable salt thereof. 

In a feature of this sub-class, R* is -OBfc-Q; wherein Q is phenyl 

optional?, v substituted with from 1 to 3 substituents each of which is independently -F, 
-d, -Br, -OH, -Ci-4 alkyl, -CF3, ^14 alkyl, -OCF3, -CN, or -S02Ra ; and is 
5 additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN, - 
SR* or -S02Ra; and is additionally and optionally mono-substituted with 
15 methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each R a is independently -H or -Cl-4 alkyl 

or a pharmaceutical^ acceptable salt thereof. 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, 
-CF3, -O-Ci-4 alkyl, -OGF3, -CN, or -S02Ra 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 
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wherein 
5 Rl3is-Hor-Ci-6alkyl; 

Rl4 is -H, -Cl-6 alkyi, -C(=0)-Cl-6 alkyl, -C(=OHCH2)0-2-J, or 
-C(=O)-O-(CH2)0-2-J; wherein J is aiyl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaromaric ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, 
-OCF3, or -O-Cl-4 alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromaric ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Ci-4 

alkyl, or oxo; 

20 Rl5 and Rl6 are each mdependently -Cl-6 alkyl; or alternatively R*5 and Rl6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 

and 

q i s phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN. 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each R a is independently -H or -C1-4 alkyl 



WO 03/035076 



PCT/GB02/04742 



or a pharmaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Ci^| alkyl, 
5 -CF3, -O-Cl-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyL 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Rranula (V), wherein Rl5 and Rl6 are both 
10 methyl; or alternatively Rl5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 

and all other variables are as defined in the class; 

15 or a pharmaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or mote of R*, R 2 , R3, R* R a , R b , R c , R d , R k and R m is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of die foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobenzyI>5,6Kfihydrox 
30 carboxamide; 

N-(4-fluorobenzyl)-5,6H^ 
carboxamide; 
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2-[l-benzoyl-4-<N^^ 
dihydroxypyriniidine-4-carboxamide; 

5 carboxamide; 

N<4-fluorobenzy^ 
carboxamide; 

tetrahydroquinolm-^ 

N-<4-fluororxmzyl>5,6^ 
yl]pyrimidine-4-caiboxamide; 

15 

N^4-fluorobenzyl^5,6^ 
yl]pyrimidine-4-c^rboxami<fe; 

2<l^toylpiperidin-2-yI^^^ 
20 carboxamide; 

N-<4-fluorobenz^^^ 
4-caiboxamide; 

25 2-[l<acetylamino)(^lohexyl]-NK4-fluarobe^ 
carboxamide; 

N-(4-fluorobenzy^ 
yI]pyriinidine-4-cartK)xairjide; 

30 

N<4-fluorobenzyl)-5,6^^^ 
carboxamide; 

N^4-fluorobenzyl^5,6^ 
35 carboxamide; 
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2-[l^^^fimethyIjpycy^^ 
dihydroxypyrimidine-4-carboxainide; 

5 N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-metfiyl-l-[(pyridm-2- 
lcaibonyI)amino]ethyI }pyrimidine-4-cait>oxamide; 

2-[H<toe^ylamino)-2-phenyl^ 
carboxamide; 

10 

2-{ l-[(2,4-dimethyW 
dihydroxypyrimidine~4-<^rboxaim 

24H3^orobenzoyl)^me^ 
15 dihydroxypyrimidine-4-caiboxaniide; 

NK4-fluorobenzyl)-5,6-dihydn)xy-2-[l-methyl^(in 
yl]pyriimdine-4^aiboxaimde; 

20 N^44luaiobenzyl)-5,^^ 
4-carboxamide; 

N-(34m)mo^fluon)benzyl)-2-[^ 
dihydroxypyrimidine-4-carboxamide; 

25 

2-£Hdiinethylamin^^ 
carboxamide; 

N^4-fluorobeiizyI)-5,^^ 
30 ylc^rbonyl)amino]cyclohexyl }pyrimi(fine-4-caiboxamide; 

2<4-benzyl-l-methylpiperazin-2-yI>^ 
catboxamide; 
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N<23-dirnethoxybe^ 
ylethyl)phenyl]pyrinridine-4-caiboxamide 

N<44taorobeoz^ 
5 yl)pyriimdine-4<:arboxaniide; 

NK2>dimethox>^^ 
dihydroxypyrimidine-4-caiboxamide; 

10 2-[Hanilmo«^ 
carboxamide; 

24(2S,4R)-i-tenzoyl-4Kbenzyloxy)pyTO 
dihyd^xypyrimidine-4^ai^ 

15 

N<4-fluorobenzyl>5,6^ 
yl]pyrimidine-4-carboxamide; 

N^4-fluororxmzyl^ 
20 tetafaydkoiscquinol^ 

N<4-fluorobenzyl^ 
Icarixmyl)arjorino]ethyl}pyri^ 

25 2-(l-lxmzoyipiperidin-^^ 
carboxamide; 

2^1-benzylpiperidi^^ 
carboxamide; 

30 

2^1-benzoylpynoHdin^ 
carboxamide; 

N-(4-fluoroberizyI^ 
35 carboxamide; 
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N^2,3^methoxybei^^ 
4-caiboxarnide; 

5 N^4-flu<HX>ben2y^ 
caiboxanride; 

2<l-benzoyl-l^,4-tettahydroquinoUn-2-3d)-NK^ 
dihydroxypyrinudine-4-cato 

10 

2-{ l-[(NJ^-dimethylgJ5^1)amino }-N-(4-fluon)benzyl>5,6- 
dihydroxypyrimidine-4-<^rboxam 

N^23KlimethoxybenzyI>5,^^ 
15 ylmethyl)phenyl]pyriiiiidine-^^ 

2-{4-[(diethylamino)m^ 
dihydroxypyrimidine^c^iboxaiidde; 

20 N^4-fluorobenzyl)-5,^ 

yl]pyHmiriine-4-caiboxamide; 

2<14>enzoylpynoHd^ 
carboxamide; 

25 

tert-butyl 2~(4-{ [(4-fluorobenzyi)air^ 
yl)morpholiiie-4-carboxylate; 

N<441uorobe^l^5,6^y 
30 ylJpyriniidine-4-carboxamide; 

242^J*<fimethylglycylH£3^ 
5,6-dihydroxypyriinidine-4K^ 
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2-(l-benzoyl-23^ydr^ 
dihydibxypyriniidin&4^ 

2^2-tenzoyI-l£3,4-tetr^ 
5 dihydroxypyriniidine-4-<^iboxam 

^l-anuno^^ 
carboxamide; 

carboxamide; 
NK4Hfluon>ben^^ 

yl)carbonyl]piperidni-2-yl }pyiiaMdine-4-carboxamide; 

15 

NK2^-dimethoxybenzyl)-5,6Hdihydro 
ylmethyl)phenyl]pynm^ 

/^4-fluoiorxa^^^ 
20 carboxamide; 

i- 

AT-(4~Ruorobenzyl)-5,6Kr^^ 

2-{4H;({[(2^orophenyl)^^ 
25 d^ethoxybenzyl)-5,6^ydroxypyrirm caxboxamide; 

N^{4-fluorobe^ 
dicaiboxamide; 

30 2-BenzyW\K4-flu^ 
carboxamide; 

and phannaceutically acceptable salts thereof . 



-56- 



WO 03/035076 



PCT/GB02/04742 



Another aspect of the present invention is a compound selected from 
die group consisting of 

N-(4-fluorobeiizyl)-5,6^ 
5 carboxamide; 

2-[HcfimethylainmoH- 
carboxamide; 

10 NK4-fluororxmzyl>5,6-dihydro^ 
carboxamide; 

# 

24(dimethylamino)(phenyI^^ 
carboxamide; 

15 

2-{4-[(diethylamino)methy^ 
dihydioxypyrinDddine-4-carboxamide; 

N-bemyl-5,6-dihydroxy-2<3-ph^ 

20 

N<4-fluorobenzyI)-5,6-<^ 
tetrahydroquinolin-2-yl]pyr^ 

and pharmaceutically acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4-({ [4-fluon>-2-(methylsutfon^ 
30 dihydioxypyriniichn~2-yl]- 1-metty 

2^1-amino-l-methylethyl)-^ 
dihydroxypyrimidme-4-carboxamide; 
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2-[l-(dmetoyIammo>l-m^ 
dihydroxypyriinidine-4^arboxaiiiide; 

2<l-ammocyclop^ 

5 

2r[Hdnnelhyiainmo)cyd 
caiboxamide; 

NH[4-fluorobem7yl>5,6-^ydroxy-2-{ l-[(pyrazin-2- 
10 ylcaibonyl)anrino]^ 

benzyl l-(4-{ [(4-fluorobenzyl)amino]carboiiyl }-5,6^hydroxypyriinidin-2- 
yl)cyclopentyI<2iibamate; 

15 2<l-arninocydor*^ 

2-[HdimeAylamino)cyclopentyl]-N<4-fluorob^ 
carboxamide; 

20 2-(l-{ [(e*hylamino)caui>onyl^ 

d^ydxx>xypynmi^Ji^A~<^a^x3im de; 

2-[l^nzylainino)-l-methyIetby^ 
carboxamide; 

25 

2~[lKbenzoylaminoVl-methylethyI]-N^4-flu 
carboxamide; 

2-{ l-[be^l(methyl)arnino]-l-methylethyI }-N-(4-iluarobenzyl)-5,6- 
30 dihydroxypyrimidine-4-<^rboxamide; 

2-[lKdimethylarnino>-l-methylethyI]-N^2^th^ 
Carboxamide; 
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N-(2^Mor©benzyl)-2-[H^^ 
carboxamide; 

N-(2-chlon>benzyl)-2-[H^ 
5 carboxamide; 

N^5^Uoro-2-methylbenzyl>2-[Hdimethylai^ 
dihydroxypyrimidiae-4-cart^ 

10 N<4-fliiorobenzyl^^^ 

ylcarbonyl)amino]ethyl } pyrimidine~4K^rboxamide; 

2^l^die&ylamino)-l-methylethyl]-N-(4-fl^ 
carboxamide; 

15 

N^4-fluoxobenzyi)-5,6^ 
carboxamdde; 

N-(4-fluorobeiizyl>5,^^ 
20 carboxamide; 

N<4-fluorobenzyl>5^ 
carboxamide; 

25 NK4-fluorobenzyI>-5,6^ydroxy-2-{ l-methyl-Hmethyl(pyridin-4- 
ylmethyl)aoaino]ethyl }pyriimdtoe-4-<jartK)x^mide; 

2-[MdimethylammoH-^^ 
(methylthio)benzyl]pyriinidr^ 

30 

Nl JWl-diethyl-N«2— [l-{4-{ [(4-fluorobenzyl)airuno]c^ri>onyl }-5,6- 
ctihydroxypyrimidin^^ 

2-[Hl/Wioxa^azaspiro[4^^ 
35 dihydioxypyriraidihe-4-ca^ 
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NK4-fluorobenzyI)~5,6^y 
yl)caibonyl]amino}ethyty^^ 

5 N^4-fluorobenzyl>5,6-^ 

yl)eth^]pyrinudine-4-caiboxaniide; 

N-(4-fluorobenzyl)-5,6^ 
ylmethyl)amino]ethyl }pyrinudme-4-carboxamide; 

10 

N-[l<4-{[(4~fluoix>be^ 

methylethyI]^methylmorpholiiie-2^aii>oxamide; 

2-{ l-[acetyl(mediyI)amino]-l^ 
15 dihydioxypyriinidin6-4-caiboxamide; 

2-[HacetylaminoH-^ 
carboxamide; 

20 2-{l-[4<dime&yla^ 

dihydroxypyiunidine-4-caii)oxaiiiide; 

N^23-dimethoxybenzyi>24M 
dihydroxypyrimidme-4-caiboxaniide; 

25 

2^4^diinethylaiiiino)t^ 
dihydroxypyriinidine-4-<^ 

N<441uorobenzyl)-5,^^ 
30 yl)pyrimidine^-carfx)xainide; 

2<7-aretyI-7-azabic^lo[2.2^^ 
dihydroxypyrimidine-4-carboxa 



WO 03/035076 



PCT/GB02/04742 



2-(2-acetyl -2-azabicyclo[2Jl]hex-l-yl)-N^4-fluoiobenzyl)-5,6- 
dihydroxypyrimidine-4-carboxaniide; 

N-(4-fluoiobea^)-5,^ 
5 yl)pyriiiudine-4K^iboxaniide; 

tort-butyl (2S,4RM-<benzyio^^ 
dihydroxypyriinidin-2-yl)piperidine-l -carboxylate; 

10 24(2S t 4R)4-(beiizylo3^^ 

dihydroxypyrimidine-4Kaiboxamide; 

2^(2S/4R)-4<benzyloxy>l-^ 
dihydroxypyriirudine-4K^rboxamide^ 

15 

N-(4-fluorobe^l)-5,6^ 
yl]pyrimidine--4-carboxamide; 

2-[l-acetyl-4-(benzyloxy)pi^ 
20 dihydroxypyrimidine-4K^rix)xainide; 

2Kl^yl^methylpipera^^ 
carboxamide; 

25 N-(4-fluorobenzy!>5,6^ 
yl]pyriniiduie--4-carboxamide; 

text-butyl 3-(4-{ [(4-fluorobenzyl)a^ 
yl)tbiomorphoKiie-4-caiboxylate; 

30 

N-(4-fluorobeii^I)-5,6Hffi^ 

N-(4-fluoiobeiizyl>5,6^ 
carboxamide; 

35 
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NK4-fluoroben2yI)-5,6^ 
yl]pyriinidine-4^aiboxaiiiide; 

2<4-acetyltfaiomoipholin-3^ 
5 carboxamide; 

tert-butyl l-<4-{ [(4-fluorobeiizyl)a^ 
methoxyethylcaibamate; 

10 2-[HdftmethylamiiK>>^ 
4-carboxamide; 

24Hacetylamino>2-me&^^ 
carboxamide; 

15 

2^l-*mino-2-me^ 
carboxamide; 

N-(4-fluorobei^>5,6^ 
20 ylcarbonyI)amino]etoyl}pyrim 

N^4-fluorobe^ 
carboxamide; 

25 N^4-fluorobenzyl)-5,^^ 
carboxamide; 

2-{ Hacet^(methyI)ammo]-2-methoxyethyI x 
dihydroxypyrimidine-4K^rrx)xaiiu 

30 

NK4-fluoioten2^>5,o^^ 

ylcarbonyl)amino]elhyl }pyrimidine-4-*^tttw>xamide; 

N-(4-fluoioten^^ 
35 - yl]pyrimiine-4-carrx>xamide; 
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NK4-fluorobe^ 
carboxamide; 

5 N^4-fluorobenzy^ 
4-carboxamide; 

2<3-acetyl-13^azoHdm-2-yl>^^ 
carboxamide; 

10 

N^4-fluorobenzyl>5^ 
carboxamide; 

N^4-fluoroben2yl>5,^^ 
15 carboxamide; 

2-[2/Wimetfayl-l^yn^^ 
dihydroxypyriniid^e-4K^iboxainide; 

20 2<l-acetyl-2/f-dimet^ 
4-carboxamide; 

tert-butyl l-(4-{[(4-fluarobenzy0^ 
methoxy-l-methylethylcaibamate; 

25 

2^1-amincH2^methoxy-l-methyle^yl>NK4-fl 
4-carboxamide; 

2-[lKacetylamino)-2-methoxy-l-ine& 
30 dihydroxypyriiiiidine-4-^arboxamide; 

2^1-(<fimethylammo)-2-m^ 
dihydroxypyriniidine--4-caiboxamide; 
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N^4-fluorobenzy^ 
(methylarnino)ethyl]pyiinti<^ 

N^4-fluon>benzyl)-5,^ 
5 ylcaibonyl)amino]ethyl}pyi^ 

2^1,2KfimethyIpipieri^ 
caiboxamide; 

10 2-{Hacetyl(methyl)ami^ 

dihydn)xypyrinudine^4-caiboxamide; 

N^4-fluorobenzyl)-5,6-dihydroxy-2~{ 2-methoxy-l-methyl- l-[methyl(pyridin-2- 
yirari)onyl)araino]eth^ }pyrimiduie-4-<^iboxamide; 

15 

2-{H(cyclohexylmethylX 
fluoiobenzyl>5,6-dihydroxypyrim 

2-{ H(cyclohexylmethyI)amiro^ 
20 dihydroxypyriinidine-4-carboxara 

2-{ 14(cyclohexylmethyl)amino]-2r-meth 
dihyd^xypyrimidtoe-4K^rboxamide; 

25 2^4-acetyl-l,2-dimethylpi^^ 
4-carboxamide; 

2Kl-*acetyl-2-methylpiperidin-2-y 
caiboxamide; 

30 

N<4-fluorobenzyl)-5,6^ydro^ 
yI)pyrinridine-4-<iaiboxamide; 



35 



N-(23-dimethoxybenzyl)-2-(l £-<Iimethylpiperid^ 
caiboxamide; 
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N^4-fluorobenzyi)-5,6-d^ 
yI]pyrimidine-4-caiboxainide; 

5 2-{ l.[(2,4-diinethyI-i>thia2»l-5-yI)car^ 
fluorotenzyl>5,6^hydrox^ 

2-[(2S)-l-acetyl-2-meaiylpyiToHdin-2-yl]-N^4-^ 
(fihydroxypyiimidine-4-carboxamide; 

10 

and pharmaceuticaily acceptable salts thereof. 

Other embodiments of the present invention include the following: 
(a) A phannaceutical composition comprising a compound of 

Formula (J) and a pharmaceuticaily acceptable earner. 
15 (b) A phannaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(T) and a pharmaceuticaily acceptable carrier. 

(c) The phannaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HTV infection/AIDS treatment 

20 agent selected from the group consisting of HTV/AIDS antiviral agents, 
immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the BQV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HIV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HIV integrasie, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a 
therapeutically effective amount of an HIV infection/AIDS treatment agent selected 

30 from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and 
anti-infective agents. 

(f) The combination of (e), wherein the HIV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HTV 

35 . reverse transcriptase inhibitors. 
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(g) A method of inhibiting HTV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HTV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula 00- 

(i) The method of Obi), wherein the compound of Formula (I) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HTV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula Q. 

15 (k) Hie method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HTV reverse 
transcriptase inhibitors, and nucleoside HTV reverse transcriptase inhibitors 

(1) Amethodof inMbiting HIV integt^ in a subject in need 

20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method of preventing or treating infection by HTV in a 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f)- 

25 (n) Amethodof preventing, treating or delaying the onset of AIDS 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the 

30 preparation of a medicament for. (a) inhibiting HIV protease, (b) preventing or 
treating infection by HTV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, the compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS 
antiviral agents, anti-infective agents, and immunomodulatory. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (a)-(n) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a phannaceutically acceptable 
salt . 

As used herein, the term "Cl-6 alkyT (or "Cl-Qj alkyl") means linear 

or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. **Cl-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The term "Co** as employed in expressions such as "Q)-6 alkyl" means 
a direct co valent bond. For example, when Rl in Compound I is -Q)-6 alkyi-O-Co-6 
15 alkyl-Rk then Rl is -O-Rk when both alkyl groups are Co alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond For 

example, when R* is R 5 wherein p is an integer equal to zero, 1 or 2, then 

R* has the following structure when p is zero: R 5 . 

20 The tenn n -Ci_6 alkyl-" refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent It can alternatively be referred to as "Cj-6 
alkylene" or "Ci_6 alkanediyl". A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-, and sub-classes of particular interest include -(CH2)l- 
4-, -(CH2)l-3-» -(CH2)l-2-, and -CEfc-- 

25 TlietermX2-5allcEnyr^ 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 

analogous meaning. 

30 The term "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkenylerie" or "C2-5 alkenediyl", 
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The term "0^5 alkynyl" (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as l-butynyl, 2-butynyl, 3-butynyl, l-propyny^, 2-propynyl, 
and ethynyl (or acetylenyl). Similar terns such as "C2-3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent It can alternatively be referred to as 
"C2-5 alkynylene" or alkynediyT. 

Hie term "C3-8 cycloalkyl" (or "C3-C8 cycloalkyl") means a cyclic 

10 ring of an alkane having three to eight total carbon atoms (Le., cyclopropyi, 

cyclobutyl, cyclopentyl, cyclohexyU cycloheptyl, or cyclooctyi). The terms "C3-7 
cycloalkyl", "C3-6 cycloalkyr, "C5-7 cycloalkyl" and the like have analogous 
meanings. 

The term "C3-/7 azacycloalkyl" (or "C3-C7 azacycloalkyl") means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidinyl, or azepanyl). 

The tern "halogen" (or "halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci-6 haloalkyl" (which may alternatively be referred to as 
20 "C1-C6 haloalkyF or i£ halogenated C1-Q5 alkyl") means a Q to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "Cl-4 haloalkyF has an analogous meaning. The term "Ci-6 fluoroalkyT has 
an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (CH2)04CF3 (i* e * trifluoromethyl, 2^2- 

25 trifluoroethyl, 3,33-trifluoro-n-propyl, etc.). 

The torn "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyH as used herein refers to (i) a C3 to Cs monocyclic, saturated or 
unsaturated ring, (ii) a C7 to C12 bicyclic ring system, or (iii) a Cn to Cl6 tricyclic 
ring system, wherein each ring in (ii) or (Iii) is independent of or fused to the other 

30 ring or rings and each ring is saturated or unsaturate The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused bicyclic carbocycle" generally refers to a C7 to C10 bicyclic ring system 

in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic caibocycles have an 
analogous meaning. A subset of the fused bicyclic caibocycles are those bicyclic 
caibocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 




Hie term "aryl" refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocycHc rings in the polyring systems are fused or 

10 attached to each other via a single bond. Suitable aryl groups include phenyl, 
naphthyl, and biphenylenyl. 

Hie team "heterocycle" (and variations thereof such as "heterocyclic" 
or "heteiocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 

15 membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system 
contains one or more beteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocylic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of the nitrogen 
heteroatoms is optionally quaternizedL The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; Le., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entiie ting system (whether mono- or poly-cyclic) is saturated The term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocycHc ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pynolidinyl, 
5 pyrazolidinyl, imidazoIidinyU oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 
tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
n heteroaro:matic ,, (alternatively "heteroaryr) generally refers to a heterocycle as 

10 defined above in which the entire ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. The tern "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyi (or 

15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyi, and thiadiazolyi. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, chromanyl, isochroman^, tetrahydroquinolinyl, quinolinyl, 

20 tetrahydnrisoquinolinyl, isoquinolmyl, 23-dihydrobenz»furanyl, 7- 




azabicyclo[2.2. IJheptyl 

, azabicyclo[2.1.1]hexyl, , 23-dihydrobenzo- 

1,4-dioxinyl (kc, ^V), and benzo-13-dioxolyl (he., ). fii certain 

contexts herein, is alternatively referred to as phenyl having as a substituent 

25 methylenedidxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, beta-carbolinyi, tetrahydro-beta-carbolinyl, acridinyl, 
phenazhiyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an '"unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic Q> 

carbocycle" refers to cyclohexene, cyelohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as ^ containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra R*\ Rc, Rk etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
15 substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 



H 2 N 




is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of die present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

The dihydroxypyrimidine compounds of the present invention (i.e., 
compounds of Formula I wherein R 2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present inventions are useful in the inhibition of 
5 HIV integrase, the prevention or treatment of infection by human immunodeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of states of HTV infection: AIDS, ARC 

10 (ADDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HTV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

15 The compounds of this invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining the binding site of other 

20 antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present invention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, AJL et al., J. Virol 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; (ii) the strand transfer reaction is performed in the presence of 
inhibitor in 25 mM MgCl 2 using 0-5 to 5 nM of a 3' FtTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent alkaline 
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phosphatase substrate. Representative compounds (e.g., the compounds set forth in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about 5 

micromolar or less- 
Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., /. Virol 1997, 71: 7005-7011; Hazuda et aL, 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et aL, Science 2000, 287 : 
646-650. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells, 
10 conducted in accordance with Vacca, LP. et al., Proc. Natl Acad. Set USA 1994, 91: 
4096. These compounds demonstrated IQ^'s of about 10 micromolar or less. 

Hie compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The tern "pharmaceutically acceptable 
salt" refers to a salt which possesses the effectiveness of the parent compound and 

15 which is not biologically or otherwise undesirable (e.g^ is neither toxic nor otherwise 
deleterious to the recipient thereof). Suitable salts include add addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
arid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound. 

For the purpose of preventing or treating HIV inf ecti on or preventing, 
treating or delaying the onset of AIDS, the compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
pharmaceuticaUy-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the individual in need of treatment 
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When a compound of the invention or a prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodrug and other agents. 
5 As used herein, the term -composition- is intended to encompass a 

product comprising the specified ingredients in the specified amounts, as well as any 
product which results, directly or indirectly, from combining the specified ingredients 

in the specified amounts. 

By "pharmaceutical^ acceptable" is meant that the ingredients of the 
10 pharmaceutical composition must be compatible with each other and not deleterious 

to the recipient thereof . 

The term "subject" (alternatively referred to herein as "patient") as used 

herein refers to an animal, preferably a mammal, most preferably a human, who has 

been the object of treatment, observation or experiment. 

15 Thetem"therapeuucalryef^ 

amount of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease being treated. When the active compound (i.e., active 

20 ingredient) is actainistered as the salt, references to the amount of active ingredient 
are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectable 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 

25 suppositories. These compositions can be prepared by methods and contain 

excipients which are well known in the art. Suitable methods and ingredients are 
d~r~^ ™ P*mfri f*™v: Pharmaceutical Scienc es, 18* edition, edited by A. R. 
Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its 
. entirety. 

30 The compounds of this invention can be administered orally in a 

dosage range of 0.001 to 1000 mg/kg of mammal (e g., human) body weight in 
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in 
divided doses. Another preferred dosage range is 0. 1 to 100 mg/kg body weight orally 
in divided doses. For oral administration, the compositions can be provided in the 

35 form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient, 
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 

10 integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example/the compounds of this 
invention may be effectively administered, whether at periods of pie-exposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 

15 TTTV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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ANIWIRALS 



DnigName 



Manufacturer 
(Tradename and/or 
Location) 



Indication (Activity) 



abacavir 
GW 1592 
1592U89 

abacavir + lamivudine + 
zidovudine 

acemannan 
ACH 126443 

acyclovir 

AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



ampfenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
LM427 



Glaxo Welcome 
(ZIAGEN©) 

GlaxoSmithKline 

cnuzrvm®) 

Camngton Labs 
(Irving, IX) 

Achillion Pharm. 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 

Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 

AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford CT) 



HIV infection, AIDS, ARC 
(nRU) 

HIV infection, AIDS, ARC 
(nnRTT) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with AZT 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(RTF) 

ARC, PGL, HIV positive, 
AIDS 

Kaposi's sarcoma, HIV, in 
combination w/Retrovir 

HTV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HTV infection, AIDS, 
ARC (PI) 



ARC 



antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



AIDS, ARC 
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AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CX3P-73547) 

BMS-234475 
(CGP-61755) 

capravirine 
(AG-1549, S-1153) 

a-1012 

cidofovir 

cuxdlan sulfate 

cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zalcitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC681&DPC684 
DPC961 &DPC083 
emvirine 



AronexPharm 

Bristol-Myers-Squibb 
(ZRIVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novartis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Warner-Lambert 
Gflead Science 

AJIPharmaUSA 
Medtmmune 

Syntex 

Pharmaci a-Upjohn 
(RESCRIFTOR®) 

Ueno Rne Cherrt IncL 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HEVID®) 

Bristol-Myers Squibb 
(VIDEX®) 

DuPont 

DuPont 

Triangle Pharmaceuticals 
(COACTINON®) 



HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(P0 

AIDS-associated diseases 

HIV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, 
ARC(PD 

HIV infection, AIDS, 
ARC (nnRTT) 

HIV-1 infection 

CMV retinitis, herpes, 
papillomavirus 

HIV infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC (nnRTT) 

AIDS, ARC, HTV 
positive asymptomatic 

HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC; 
combination with AZT/d4T 
(nRTT) 

HIV infection, AIDS, ARC 
(PD 

HIV infection AIDS, ARC 
(rmRTRI) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
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EL10 

efavireriz 
(DMP266) 

famciclovir 

emtricitabine 
FTC 

emvirine 

HBY097 
hypericin 

recombinant human 
intexferon beta 

interferon alfa-n3 

indinavir 



BIS 2922 
JE2147/AG1776 

KNI-272 
Iarnivudine, 3TC 

lobucavir 

Iopinavir(ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



Han Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSTTVA®) 
Merck (STOCRIN®) 

Smith Kline 

Triangle Pharmaceuticals 
(COVIRACIL®) 
Emory University 

Triangle Pharmaceuticals 
(COACHNON®) 

Hoechst Marion Roussel 

VIMRxPhann. 

Triton Biosciences 
(Almeda,CA) 

Interferon Sciences 

Merck (CRKIVAN®) 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPIVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALETRA®) 



HIV infection 

HIV infection, AIDS, 
ARC (nnRTT) 

herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(nRTQ 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTT) 

HIV infection, AIDS, ARC 

AIDS, Kaposi's sarcoma, 
ARC 

ARC, AIDS 

HIV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZT/ddT/ddC 
(PQ 

CMVietinitis 

HIV infection, AIDS, ARC 
(PD 

HTV-assoc. diseases 

HIV infection, AIDS, 
ARC; also with AZT 
(nRTl) 

CMV infection 

HIV infection, AIDS, ARC 
(PD 

HIV infection, AIDS, ARC 
(PI) 
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mozenavir 
CDMP-450) 

nelftnavir 
nevirapine 

novapren 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

trisodium 
phosphonoformate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 
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AVID (Camden, NT) 

Agouron 
(V1RACEPT®) 

Boeheringer 

Ingleheim 

(VKAMUNE®) 

Novaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 

Progenies 

Progenies 

Astra Phann. Products, 
Inc 

Pharmacia Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(2ERIT®) 

Trimeris 

Tafceda 



HTV infection, AIDS, ARC 
(PD 

HIV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, 
ARC (nnRTT) 

HIV inhibitor 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 

HTV infection, AIDS, ARC 
(attachment inhibitor) 

HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HIV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS 

HTV infection, AIDS, 
ARC 

HTV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, 
ARC(PQ 

HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

HIV infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir 



Gilead(VmEAD®) 



tipranavir (PNU-140690) Boehringer Ingelheim 



TMC-120 & TMC-125 Tibotec 



TMC-126 

valaciclovir 

virazole 
ribavirin 

zidovudine; AZT 



Tibotec 

Glaxo Wellcome 

VirateMCN (Costa 
Mesa,CA) 

Glaxo Wellcome 
(RETROVIR®) 



HTV infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC 
(PD 

HIV infections, AIDS, ARC 
(nnRTT) 

HIV infection, AIDS, ARC 
(PI) 

genital HSV&CMV 
infections 

asymptomatic HIV positive, 
LAS, ARC 

HTV infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (nRTT) 



PI = protease inhibitor 

nnRTT = non-nucleoside reverse transcriptase inhibitor 
nRTI — nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described m 
WO 99/62513,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CGR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. Hie 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more EQV/AIDS anrivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS autiyirals, ixnmunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 
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the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference. 
54* edition, Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = ADDS related complex 
10 BOC or Boc = t-butyJoxycarbonyl 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
DMAD = dhnethylacetylenedicarboxylate 
15 DMF = N,N-dimethylformamide 

Et = ethyl 

ETA-MS = flow injection analysis mass spectrometry 
EQV = human immunodeficiency virus 
HPLC = high performance liquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TFA = trifluoroacetic acid 
25 THF=tetrahydrofuran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which are themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

The compounds of the present invention can be prepared by coupling 
35 . suitable alkyl 2-substituted~5,6 dihydroxypyrimidine-4-carboxylates (or the 
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corresponding carboxylic acids or acid derivatives such as arid halides) with the 
appropriate amines, as represented by General Scheme below. In the scheme, Pi and 
p2 are H or protective groups, typically esters (e.g., benzoate or pivalate) that are 
normally removed under the conditions employed to convert the -COOR A ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihydroxypyriinidine-4^iboxyla^ after their synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



10 



15 



General Scheme 



couple 




OR A 



ra - h or tower alkyl 
(e.g., methyl) 



P 1 and/or P 2 = 
protective group 



1 . couple 



2. deprotect 





Compound I 



Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art Suitable methods are described, for example, 
in Jerry March, Advanced O yanir. Chemistry. 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations, VGH Publishers Inc. 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dihydroxypyiirrjidine-4~rar^ of formula 1-2 can be prepared using methods 
described in Culbertson etaL,/ ^erocyciL Chenu 1979, 16(7): 1423-24. Hie 
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procedures and schemes below illustrate and expand upon the chemistry portrayed in 
the General Scheme. 

Scheme A depicts the synthesis of 2-substituted-5,6- 
dihydroxypyrimidinc>4-carboxainide (2-3). Hie meth>i~5,6Klihydioxypyiiimdine-4- 
5 carboxylase 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimeth^acetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent Hie methyl ester 2-2 can be reacted with the amine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron Lett 
1989, 30: 5193), and dehydration by the procedure of Waldmarm, Tetrahedron 1994, 
50: 11865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 

SCHEME A: 




20 

Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent After bromination of a 
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-GBfeBr (or -CH2CI) group using standard chemistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme B is exemplified in 
Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 



Scheme B 
10 Parti 




© 



A ) = carbocycte, heterocycle, 
oralkyl 

P 1 , P 2 = H or protective group 
X=ClorBr 
Nu = nucleophile 
R w = Horalkyl 



3-2 



I 

HN, 



R 4 1-1 



OH 
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Part 2 



OP 2 




3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive animation. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrimidine methyl ester followed by synthesis of the carboxamide or, alternatively, 
synthesis of the carboxamide followed by reductive animation. A deprotection step 
can be employed as neeeded. Example 4 below illustrates the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic 
amide. Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a compound with a 

15 pyrrolidine in the 2-position. Example 7 describes the alkylation of a compound with 
a piperazine in the 2-position. 
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Scheme C 




O 

U 



R 



OCH 5 



R 




B ) = a heterocycle in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alky! substituted 
with a basic amine with 
1or2H's 
P 1 , P 2 = H or protective group 
_rP r<* = h, alkyf, oraryl 




R 



R 4 



OCH« 



O 

X 



OH 



OH 




Scheme D presents an alternative approach to the preparation of 
5 compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 

pyrimidine core, wherein the alkylation of the secondary amine with an alky] halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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5 



Scheme E shows the preparation of compounds of the present invention of 
formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylatibn conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




P 1 f P 2 = H or protective group 

R w = H,alkyl,oraryl 

Fr^H, alkyl, oraryl 

R y =aIkyloraryl 

or R x and R y together with the N 

to which they are attached 

form an N-containing heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. Hie pyrimidine monocaiboxylic 
acid 7-1 can be decarboxyiated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in 
Example 10 below. 
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Scheme F 




OCH, 




Synthesis of compounds of general formula 8-3 can be achieved as 
depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaroinatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplified in Example 1 1 below. 
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Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrimidine core can be achieved as shown in Scheme EL Reaction of 
4^uiyl-2-methyl-5,6^j^ (9-1) with a suitable 

amine affords regioselectively the 4-carboxarnide (9-2), which can subsequently be 
converted into the 2,4-dicarboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplified in Example 12 below. 

10 
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Scheme H 




Compounds of the present invention with general formula 10-3 
5 containing an acylated nitrogen or sulfonyiated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme 1 Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 
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Scheme I 




Compounds of the present invention bearing an alkoxy substituent on 
5 the 6 position of the pyrirnidine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrirnidine 11-1, suitably protected on 
the 5-hydroxyi group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 

10 
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Scheme J 




Ri N 



OCH3 



R*-Y 



13-1 



R 2 = (un)substituted alkyl 
P 1 = benzyl or pivalate 
Y= halogen 




Ri N 



OCH3 



13-2 




13-3 



10 



CompouDds of the present invention with general formula 14-1 
containing a tertiary amine at the 2-position of the pyrinrimidine core can be prepared 
according to general procedure describe in scheme EL The NJN dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

Scheme K: 
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In the processes for preparing compounds of the present invention set 
forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensitive or reactive under the 
reaction conditions employed and/or in the presence of the reagents employed. Such 
5 sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry. 

10 ed. JJF.W. McOmrie, Plenum Press, 1973 and in T.W. Greene & P.GJM Wuts, 

Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (e g., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by acid treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in the preparation of compounds of the invention. 

25 

The following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPLE 1 

N-(4-fluorobenzyl)~5,6-dihydtoxy-2-thie^ 
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OH 




Step 1 : Methyl 5,6-dihydrx>xy-2^e^^ 



OH 




5 A^-hydioxythiophene-2-carboxi mi riami de (A-l) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C-14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate. 
After cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. The title product (A-2) was collected by filtratidn and 
washed with diethyl ether several times. 

*H NMR (DMSO-de, 300 MHz) 5 13.0 (bs, 1 H), 8.08 (d, 7=3.2 Hz, 1 H), 7.85 (d, / 
=4.4 Hz, 1 H), 7.25 (dd, 7=4.9 Hz,/ =3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : AH4-fluorobenzyl>5,6-dihydro^^ 

carboxamide (A-3). 

Methyl 5,6Kiihydroxy-24rnen-2->ipyrim (A-2) was 

dissolved in DMF and 2.0 eq. of 4-fluorobenzylamine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature 1 N HQ was added 

was collected by filtration, washed with ethyl ether and dried under vacuum to afford 
the compound (A-i3). 

1 HNMR(DMSO^300MHz)5 13.0(s, 1 H), 12.5 (s, lH),9.18(bs, 1 H), 8.03 (d, 7 
=3.0 Hz, 1 H), 7.81 (d, 7= 4.8 Hz, 1 H), 739 (dd, 7= 5.7 Hz, 7= 8.4 Hz, 2 H), 7.19- 
25 12. (m, 3 H) r 4.51 (d, 7= 63 Hz, 2 H). 
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MS m/z 346 (M+H) + . 

EXAMPLE 2 

2-{4-[(Die^jdamino)meaiyl]phenyl }-^23-dimethoxybenz^>5,6- 
5 dihydiraypyrimidme-4-carto 



OH 




Step 1 : Methyl 5,6-bis(benzoyloxy>2-(4-me&ylph^ 

carboxylate (B-2). 

OCOPh 




A mixture of dihydroxypyrimidiiie methylcarboxyiate (B-l) (prepared 
from 4-methylbenzonitrile by procedures similar to those set forth in Scheme A), 4 eq. 
of benzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night The reaction mixture was diluted with EtOAc and the 

15 organic layer was washed twice with IN HC1, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
*H-NMR (CDCI3, 400 MHz) 8 8.38 (d, / = 8.2 Hz, 2 H), 8.14 (d, J = 7.44 Hz, 2 H), 
810 (d, /= 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 73 (d, J= 8.06 Hz, 2 H), 

20 3.93(s,3H),2.44(s,3H). 

Step 2 : Methyl 5,6-bis(benzoyloxy)-2-[4^romomemyl)phenyl]pyrimim^ 

carboxylate (B-3). 
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OCOPh 




A suspension of methyl ester (B-2), an eqirimolar amount of N- 
hromosiiccinimide and 5 % of dibenzoylhydroperoxide in carbon tetrachloride was 
heated at 95°C. Hie reaction mixture was refluxed for 2 hrs, then allowed to cool at 
5 room temperature. Succdnimide was filtered off and volatiles were removed in vacuo 
to give the desired product (B-3) as a white solid after treatment with petroleum ether. 
'H-NMR (CDCfe, 400 MHz) 8 8.47 (d,7=8.25 Hz, 2 H), 8.14 (q\ 7=7.56 Hz, 2 H), 
8.10 (d, 7=7 JO Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H), 3.94 (s, 3 H). 

10 

Step 3 : 2-{4-[(Diethylanrino)m^ 

dihydroxypyrimame-4K^ (B-4). 

A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allowed to stir at room temperature overnight The volatiles were then 

15 removed in vacuo, the residue was taken up in DMF and af^ the addition of a slight 
excess of 23-duBethoxybenzylamine the reaction mixture was stirred at 90°C over 
night. IN Hd was then added to the reaction mixture and the crude product was 
purified by preparative HPLC (C18, CH3CNZH20, 0.1% trifluoroacedc add) to obtain 
title compound (B-4) as the trifluoroacetate salL 

20 'H-NMR (DMSO-dfi, 400 MHz) 5 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 936 
(bs, 1 H), 834 (d, 7=832 Hz, 2 H), 7.63 (d, 7=8.27 Hz,2H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4.52 (d, 7=6.36 Hz, 2 H), 4.37 (d, 7=435 Hz, 2 H), 3.82 (s3 H), 3.80 
(s3 H), 3.08 (m, 4 H), 1.22 (t, 7=7.20 Hz, 6 H). 
MS m/z 467 (M+H) + . 

25 

EXAMPLE 3 

2-[(Dimethylamino)(phenyl)ine^ 
carboxamide 
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OH 




Step 1: Me&yl-5,6-bis(benzoyloxy>2^ 

OCOPh 

OCOPh 

^OCH, 

o 

5 To a stirred solution of meu^ 

carboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred overnight at room 
temperature. The mixture was poured into IN HQ and extracted with EtOAc. The 
10 organic phase was washed with a saturated solution of NaHCOs and with brine, dried 
(Na2S0 4 ), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (Si(>2, 80/20 v/v petroleum ether/ ethyl acetate as eluent) to 
give the title compound (B-6) as a colorless oil. 

! HNMR (CDCI 3 ) 8 8.07 (t, 7=9.0 Hz, 4 H), 7.62-757 (m, 2 H), 7.48-7.40 (m, 6 H), 
15 731 (t, 7=8.9 Hz, 2 H), 7.28 (d, J=S3 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 

Step 2 : Methyl-5,6-bis(ben2X^ 
carboxylate (B-7). 



OCOPh 
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A solution of methyi-5,6-bis(benzoyto 
carboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-bromosuadnimide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were added as 
dry powder and mixture was refluxed for 3 h. After cooling, succinirnide was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (SiCb, 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
titie product (B-7). 

*H NMR (CDQ 3 ) 8 8.11 (d, J=8.6 Hz, 2 BO, 8.05 (d, J=8.6 Hz, 2 H), 7.79 (d, 7=8.9 
Hz, 2 H), 7.56-7.49 (m, 2 H), 7.50-730 (m, 7 H), 630 (s, 1 H), 3.90 (s, 3 H). 

10 

Step 3 : 2-[<Minethylammo^ 

dihydioxypyrimidine-4-carboxam^ (B-8). 

Methy!-5,64ris(benzoyloxy>2-|T^^ 
carboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After stirring 
15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N 2 
through the solution and 4 eq. of 4-fluorobenzylarnine in DMF were added. Reaction 
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, title 
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 
% of trifluoroacetic acid as eluant) as its trrfluoroacetate salt 
20 *H NMR (DMSO-de, 600 MHz) 5 13.42 (bs, 1 H), 1234 (s, 1 H), 10.06 (bs, 1 H), 
9.64 (t, 7=5.9 Hz, 1 H), 7 52 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 7.23 (t, 
7=8.8 Hz, 2 H), 5.28 (s, 1 EQ, 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 439 (dd, 7=15.5 
Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

U C NMR (DMSO-de, 600 MHz) 5 168.25, 16132 (d, 7=242.9 Hz), 148.41, 144.29, 
25 13430, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 11536 (d, 
7=21.4 Hz), 68.90, 4330, 4L20, 40.80. 
MS m/z 397 (M+H) + . 

EXAMPLE 4 

30 2-[l-(Dimethylamino>l-^^ 
carboxamide 
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10 



15 




Stepl : 



Me" ^ 
Me Me 

Benzyl 1^4-{[(4-fluotobeiizyl)ammo]carbonyl}-5,6^ 
dihydrDxypyrimidin-2-yl>l-methyiethyl carbamate (C-2) 




Me Me 

A methanol solution of methyl 2<l-{[(beo^ 
methylethyl>5,6-dmydra (C-l) (prepared from //- 

[(benzyloxy)carbQnyI]-2-memylalamne by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight 
After evaporation of the solvent, the residue was poured into EtOAc and extracted 
with IN HCI and hrine. Hie organic phase was dried over Na2S0 4 , filtered and 
concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

*H NMR (DMSb-ds, 400 MHz) 5 12.4 (bs t 1 H), 123 (bs, 1 H), 9.2 (bs, 1 H) 7.5-7.25 
(m, 7 H), 7.16 (t, 7=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, 7=6.4 Hz, 2 H), 151 (s, 6 H). 

Step 2 : 2<l-Ammo-l-niemylemyl^ 

dihydroxypyrimidme-4-carboxamide(C-3). 



HoN 




Me Me 
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To a solution of benzyl 1^4-{[(4-flucrobenzyl)am 
dihydroxypyrimidm^ (C-2) in methanol 10% Pd/C (10% 

by weight) was added. Hie flask was evacuated, then filled with hydrogen and stirred 
under an hydrogen atmosphere at room temperature for 1 h. The catalyst was filtered 
off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with H2O to obtain (C-3) as a pale yellow solid. 
l H NMR (DMSO^, 400 MHz) 6 736 (t, J=8.2 Hz, 2 H), 7.16 (t, 7=8.8 Hz, 2 H), 
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 



10 Step 3 : 



15 



20 



2^1-(DimethylammoH-m 
dihydroxypyrimidine-4-cart)Oxarnide (C-4). 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 
were added and subsequently NaBH 3 CN (8 eq.) and formaldehyde (37% solution, 23 
eq.). The mixture was stirred at room temperature for 5 days, concentrate 
evaporation and subjected to RP-HPLC (C18, waier/acetonitrile with 0.1% of 
trifluoroacetic acid as eluant). Collection and liophilization of appropriate tractions 
afforded the product (C-4) as its trifluoroacetate salt Hie white powder was 
dissolved in IN HC1 and lyophilized again to be converted into the corresponding 
hydrochloride salt. 

*H NMR (DMSO-d6, 300 MHz) 5 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, 7 =83 Hz, / 
=6.9 Hz, 2 H), 7.16 (t, 7=83 H^ 2 H), 4.50 (d, 7 =5.9 Hz, 2 H),2.73(s,6H), 1.60 (s, 
6H). 

MS rn/z 349 (M+H) + . 



25 EXAMPLES 
N<4-fluoax>benzyl>5,6-dft^ 
carboxamide 




Step 1 ; 



4^rert-butoxycarbonyl)morpholine-3-carboxylic acid (C-5). 
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O 




OC(CH 3 ) 3 

To a vigorously stirred solution of 3-morpholinecarboxylic acid and 
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-r-butyl dicarbonate (2 eq.). 
Stining was continued at 50 °C for 5 mm and at room temperature overnight The 
5 reaction mixture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHCC>3. The organic layer was extracted with 
saturated NaHCOs and EfeO. The combined aqueous layers were brought to pH = 2.0 
with 3 M HC3 and immediately extracted with EtOAc. The combined organic lay^ 
• were washed with dilute BO, dried, filter^ and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotamers by NMR. 

5 *H NMR (400 MHz, DMSO-d6) 12.93 (bs, 1 BO, 432 (s, 05 H), 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 BO, 3.83-3.74 (m,l H), 3.58-3.52 (m, 2 H), 336-331 (m, 1 H), 3.16 (t, 
J=11.4Hz, 0.5 BO, 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5 H), 136 (s, 4.5 BO. 
MS m/z 232 (M+H) + . 

15 

Step 2 : tert-Butyl 3-(aminocartx>nyl)morphoIin^ 



O 




OC(CH 3 ) 3 

To a stined solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-f-butyl dicarbonate (13 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stined at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
N^S0 4 and evaporated giving C-6 as an oil which crystallized at room temperature. 
'H-NMR (DMSOdfi, 300 MHz) 8 735 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3 51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 136 (s, 9 H). 
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MSm/ Z 23l (M+H) + . 

Step 3 : tot-Butyl 3-cyariomorphofo^ 





OC(CH 3 ) 3 

5 A solution of C-6 (1 eq.) and triethylamine (2*1 eq.) in CH2GI2 was 

cooled to 0°C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine arid dried over 
Na^SO^ Evaporation gave the tide compound as a brown solid. 
10 ! H NMR (DMSO-de, 400 MHz) 8 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, j=12.2 Hz, 1 H), 
3.86 (dd, J== 1L5, 2.6 Hz, 1 H), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, / = 12.2, 3.2 Hz, 1 
H), 3.40 (td, 7 = 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MSm/ 2 213(M+H) + . 

15 Step 4 : tert-Butyl 3-[(Z>-amino0iydroxyimino) 

carboxylate- (C-8). 




A solution of C-7 (1 eq.), hydroxylamine hydrochloride (1.4 eq.) and 
triethylamine (1.7 eq.) in EtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtOAc and washed with water and brine. 
Combined organics were dried over NaaSC^ and evaporated giving C-8 as yellow 
solid. 
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! H NMR (DMSO-dk, 400 MHz) S 9.16 (bs, 1 H), 532 (bs, 2 H), 430 (bs, 1 H), 4.08 
(d, /=1 1.6 Hz, 1 H), 3.75 (d, /= 6.8 Hz, 1 H), 3.50-333 (m, 4 H), 138 (s, 9 H) 
MS:m/z246(M+H) + . 

Step 5 : Dimethyl-2<{2-amino-2H^ 

yl]ethenyl}oxy)but-2-enedioate- (C-9). 



COOMe 





NH 2 COOMe 

Y° 

OC(CH3> 3 

A solution of C-8 (1 eq.) and dimethylacetylenedicaitoxylate (1.2 eq.) 
in CHCI3 was refluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc 
7:3-> 1:1, to give the desired product as a mixture of two isomexsE/Z (76:14). 
*H NMR (DMSO-ds, 400 MHz, 300K) 8 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 436 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, /= 13.6, 3.7 Hz, 1 H), 3.44 (t, /= 10.4 Hz, 1 H), 331 (m, 2 

15 H),(s,9H). 

MSm/z388(M+H) + . 

Step 6 : ferr-Butyl-3-[4,5-dihydro:^^ 

yl]morphoUne4-<^rboxylate-{C-10). 



20 




-104- 



WO 03/035076 



PCT/GB02/04742 



The adducts C-9 were refluxed in xylenes for 24 hours. Then the 
reaction was cooled and concentrated in vacuo. Ethyl ether was added until 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrnnidine C-10 as an orange solid. 
5 *HNMR (DMSO<& 400 MHz, 340 K) 84.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 12 J, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, 1H), 
3 56 (t, J= 13 Hz, 1H), 3.43 (td, J= 11.5, 3.4 Hz, 1H), 135 (s, 9H). 
MS m&356(M + H) + . 

10 Step 7 : Methyl 5,6n3ihydroxy-2r^morpholin-3-ylpyriim 

11). 

OH 




The methyl ester A was treated with a mixture of 
TFA:dichloromethane:H2p (65:35:10) at room temperature for 15 minutes. The 
15 reaction inixture was concentrated and me residue was taken up in Et 2 0 and 
evaporated several times in order to remove excess tiifluoroacetic acid. A solid 
residue was obtained after filtration. 

*H NMR (DMSO-d*, 400 MHz, 300K) 8 13.24 (bs, 1 H), 10.54 (bs, 1H), 9.54 (bs, 
2H), 434 (d, J= 6.9 Hz, 1 H), 4.24 (dd, J = 12.2, 3.2 Hz, 1H), 3.93 (d, J = 1 1.2 Hz, 
20 1H), 3.84 (s, 3H), 3.75 (t, J= 103 Hz, 1H), 3.58 (t, J= 10.5 Hz, 1H), 332 (d, J=12.8 
Hz, 1H), 3^0 (td, J = 11, 3.7 Hz, 1H). 
MS: m/z256(M+H) + . 

Step 8 : N-(4~fluorobenzyl)-5,6^ydroxy-^^^ 
25 carboxamide (C-12). 
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Hie methyl ester Oil in diy MeOH was treated with 4-fluorobenzyl 
amine (2.0 eq.) at 90 °C for 1 hour. Hie reaction mixture was concentrated arid the 
residue triturated with Et 2 0. A solid residue was obtained. Title compound was 
5 isdlated by RP-HPLC as its trifluoroacetate salt (C^ 
watei/acetonitrile containing 0.1 % TFA). 

! H NMR (DMSO-d6 + TFA, 400 MHz, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, 7=6.07 Hz, 1 
H), 9.2 (bs, 1 H), 739 (dd, 7=831, 7=5.76 Hz, 2 H), 7.18 (t, 7= 8.84 Hz,2H)» 4.59 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=1536, 7=624 Hz, 1 H), 437 (bs, 1 H), 
10 4.24 (dd, 7=12.41, 7=324 Hz, 1 H), 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1H). 
MS/n/z349(M + H) + . 

Step 9 : N^4-fluorobenzyl>5,6^ 

15 pyrimidin&4-<^rboxainide (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBHaCN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature under nitrogen for 12 hours, then concentrated and title compound 013 
was obtained by RP-HPLC purification on a C18 column (eluants water/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt. 

*H NMR (DMSO-de+TFA, 400 MHz, 330 K) 5 9.2 (bt 1 H), 7.40 (dd, 7=838, 
7=5.75 Hz, 2 H), 7. 16 (t, 7=8.84 Hz, 2 H), 4.57 (d, 7=634 Hz, 2 H), 4.27 (dd, 
7=10.03, 7=3.55 Hz, 1 H), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, J= 13.73 Hz, 
1 H), 3.77 (t, 7=11.84 Hz, 1H), 3.65-3.60 (m, 2 H), 3.41 (td, 7=12.54, 7=3.67 Hz, 1 

25 H), 2.87 (s,3H). 

MS m/z 363 (M+H) + . 

EXAMPLE 6 
AK4-fluorobenzyl)-5,6^ydioxy-2^1~methylpyiTO 
30 carboxamide 
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OH 



Step 1 : 




5 A solution of hydroxylamine hydrochloride (10 eq.) in MeOH was 

added at 0 °C to a solution of KOH ( 1.0 eq.) in MeOBL The resulting reaction 
mixture was filtered and added to a solution of rert-butyl-2-cyanopyrrolidine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 °C for 2 h. The solvent was 
removed in vacuo and the residue treated with water, the solid was filtered and 

10 washed with a mixture of Bb£): Petroleum Ether 1:1 to afford the title compound C- 
14 as a white solid. 

'H-NMR (DMSO-<k 400 MHz) 8 8.92 (s, i H), 535 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
0.5 H), 4.10 (s, 0.5 H), 3.40-330 (m, 1 H), 2.10-1-70 (m, 4 H), 1.40 (s, 4.5 H) y 135 
(s, 43 H), one signal is obscured by water. 

15 

Step 2 : Methyl 5-(benzoyloxy>2-[l-(r^-buto^^ 

hydroxyKrrimidine-4^trfx)xylate (C-15). 

OH 




Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetylenedicarboxylate (1.05 
eq.) in CHCfe was refluxed for 3 h. The reaction mixture was concentrated and the 
crude product was used directly in the next step without further purification. 
The crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1 .5 eq.). The reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was diluted with ethyl acetate and washed with IN HQ 
solution, saturated NaHCCb solution, brine. Hie crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid 

! H-NMR (CDCfe, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, 7 = 7.6 Hz, 2 H), 7.64 (t, 7 = 
7.6 Hz, 1 H), 7.50 (t, 7= 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H). 
15 MSm/z444(M+H) + . 

Step 3 : Methyl 5-(benzoyloxy)^hydroxy-2-pyrroH^ 

carboxylate (C-16). 




OCH ? 



20 Methyl 5-(benzoyioxy>2-[l-<terf-^^ 

hydroxypyiimidine^-carboxylate C-15 was treated with TFAiCH 2 a 2 (3:7) at0°C. 
The solution was wanned to room temperature and the progress of the reaction was 
monitored by MS analysis. After lh the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evaporator. The product C-16 was 

25 precipitated with Eb£) and collected by filtration. 

*H NMR (C3DCl3,400 MHz) 8 8.14 (d, 7=7.5 Hz, 2 H), 7.67 (t, 7=7.6 Hz, 1 H), 7-50 
(dd, 7=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=7 3 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-2.30 (m, 1 H), 2J20-2.10 (m, 2 H). 
MSw/z344(M+H) + . 
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Step 4: iH4-fluorobenzyl)^ 
carboxamide (C-17). 

OH 




F 



5 A solution of methyl 5<benzoyloxy)^hydroxy-2-pyrrolidin-2- 

ylpyrinridine-4-carboxylate (016) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylamine (3.0 eq.). Hie solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 *H NMR (DMSO-4* 400 MHz) 5 9.55 (bs, 1 H), 735 (dd, /= 13.7, 7=7.8 Hz, 2 H), 
7.16 (dd, J-I75 y /=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, J=14.0, J=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm£333(M+H) + . 



15 Step 5 : #-(4-fluoiobenzyl>5,6-d^ 

yI)pyrimidme-4-carrx)xainide (C-18). 
To a stirred solution of 7VH4-fluorobeozyl)-5,6-<Hhy<to 
2-ylpyrimidine^-caiboxamicfe (C-17> (1.0 eq.) in MeOH , R3N (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1.6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (1.4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHC0 3 , and the product extracted with 
EtOAc. Hie organic layer was dried over anhydrous Na 2 S04, filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as 
eluant) to give the title compound C-18 as its trifluoroacetate salt 
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*H NMR 5 (DMSO-4;, 400 MHz) 5 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H), 9.63 (bs, 1 H), 735 (dd, /=13.8 Hz, /=8.2 Hz, 2 H), 7.18 (dd, /= 17.5 Hz, /=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, J= 15.7 Hz, /= 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 2.60-2.50 (m, 1 H), 250-1.80 (m, 3 H). 
5 MSm/z347(M+H) + . 

EXAMPLE 7 

2-(l,4-dimethylpiperazm-2-^^^ 
carboxamide 

OH 



10 




Step 1: Preparation of Compound C-20 




Compound C-19 (which was prepared from l-[(benzyloxy)carbonyl]- 
4^r^~butoxycarbonyl)piperazine-2-caiboxylic acid (Bigge et al, Tetrahedron Lett 
15 1989, 30: 5193) using procedures similar to those set forth in Scheme A) was 

deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 

Step 2 : Preparation of Compound C-21 
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5 




NCta C-21 

To the crude C-20 dissolved in MeOH, NaGNBH 3 (1.4 eq), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) were added After 1 h the mixture was evaporated to 
obtain crude C-21. 

Step 3 : Preparation of Compound C-22 




C-22 

Crude C-21 dissolved in MeOH and hydrogenated at atmospheric 
pressure on 10% Pd/C overnigjit After filtration and evaporation of the filtrate crude 
10 C-22 was obtained. 

Step 4 : Preparation of Compound C-23 

OH 





N X0 2 
Me 

CH 3 C-23 

Crude C-22 was dissolved in MeOH and NaCNBH 3 (1.4 eq.), AcONa 
15 (1.6 eq.) and HCHO 37% (2 eq.) were added. After 15 h the mixture was evaporated 
to obtain crude product C-23. 
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10 



Step 5 : 2-(1 ,4-dimethylpipeara 

dihydroxypyrimidine^c^rbox^im C-24 
Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 
fluorobenzylamine (3 eq.) added Hie mixture was stirred at 90°C overnight Part of 
the crude material was purified by preparative HPLC (C18, gradient of 
GH 3 CN/H2O+0.01% TFA) to obtain the title product (C-24) as its trifluoroacetate 
salt 

*H NMR (DMSO d^+TFA, 300 K, 400 MHz) 5 12.5 (bs, 1 H), 930 (t, 7=6.4 Hz, 1 H), 
738 (dd, 7= 5.8, 8.8 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
H), 3.55-3.35 (m, 3 H), 3.20 (d, 7=133 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 2.33 (bs, 3 H). 
MS m/z 376 (M+H) + . 



EXAMPLE 4 A 

15 2-[4-(dimethylainino)tet^ 

(methylsu!fonyi)benzyi]-5,6-d^ 



— N 




SQgMe 



Step 1 : 



tert Butyl 4<anrinocarbonyl)tetrahyaro-2H-pyrm (C- 
25) 



20 



BpcHN CONH2 




To a stirred solution of the commercially available 4-[(tert- 
butoxycarbonyl)anrino]tetrahyo acid in dioxane, pyridine 

(0.6 eq.), di-butyl dicarbonate (13 eq) and ammonium bicarbonate (1.26 eq) were 
added and the mixture was stirred at room temperature for 20 hours. Dioxane was 
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concentrated and the residue dissolved in ethyl acetate and washed with HQ IN, 
saturated aqueous NaHCCb solution and brine, dried over Na 2 S0 4 , filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 

*H NMR (CDQs, 300 MHz, 300 K) 5 6.82 (bs,lH), 537 (bs, 1H), 4.80 (bs, 1H), 3.88 
5 (t, J = 4.4 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 230-2.21 (m, 2H), 
1.98-1.94 (m, 2H), 1.48 (s, 9H). 
MS:m/z245(M+H) + . 

Step 2 : fe/t-Buryl 4-cyanoteti^ydr6-2H-pyran^yl 

10 

BocHN CN 

A solution of te/t-butyl 4H;ammocarbcmyl)tetrahydro-2H-pyr^ (C-25) 
and triethylamine (2.1 eq.) in dicUoiomethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 

15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HQ IN, brine and dried 
over NazSCU- Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eiuent* petroleum ether : ethyl acetate = 7:3) to give the tide compound 
(C-26), colorless oil, as a 8:2 mixture of two rotamers by *H NMR. 

20 *H NMR (Cpa 3 , 300 MHz, 300 K) 5 4.71 (bs, 1H), 3.96 (t, J =3 5 Hz, 1H), 3.93 (t, J 
= 4.1 Hz, 1H ), 3.79-3.76 (m, 2H), 237-234 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
L47(s,2H). 
MS:m/z227(M+H) + . 
Step 3 : terr-ButyI^[aminc^ 

25 carbamate (C-27) 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydroxylamine hydrochloride (I.I eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and die 
resulting ethanohc solution was used to treat a solution of tert-butyI-4- 
5 cyanotetrahydro-2H~pyran^yl-carbamate (C-26) in ethanol at 45 °C for 5 hours. 
Mixture was concentrated to obtain the tide compound (C-27) as a crude solid that 
was used in the next step without further purification. 
MS: m/z 260 (M+H) + . 

10 Step 4 : Dimethyl-2-{[(ammo{^ 

py ran ^yi}i I1 ethyhde^)amino]oxy}but--2-enedioate (C-28) 



N ^O^C0 2 Me 

BocHN 1 t 

X^NHg TC0 2 Me 



° 

A solution of tert-butyl^[ainino(hydroxyimino)me^yI]tetr^ 
15 carbamate (C-27) and dimethylacetylendicaiboxylate (1.2 eq.) in chloroform was 

iefluxed for 1 hour under nitrogen and the solution was concentrated- Residue was 

purified by flash chromatography on silica gel (eluent* petroleum ether :ethyl acetate = 

7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 

'H-NMR (CDCI 3 , 300 MHz, 300 K) 5 5.91 (bs, 1H), 5.83 (s, 0.7H), 5.75 (s, 03H), 
20 5.67 (bs, 1H), 4.67 (s, 0.7H), 4.63 (s, 03B), 3.93 (s, 2.1H), 3.86 (s,0.9H) f 3.84-3.63 

(m, 4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 232-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s, 

9H). 

MS:m/z402CM+H) + - 

Step 5 : Methyl 2-{4-[(tert-butoxycailK)nyl)amino 

15 5,6-dihydroxypyrimidine-4-carb6xylate (C-29) 



OH 

.OH 



rV 

BocHN. >^,A^ 
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A solution of dimethyl-2-{[(anmo{^ 

pyi^^yl}methyIid^)amino]oxy}but-2-cnedioate (C-28) in o-xylene was iefluxed 
5 for 6 hours. Then the reaction was cooled down and concentrated. Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/z370(M+H) + . 

The reaction mother liquor was concentrated and used for the next step. 

10 

Step 6 : Methyl 5-(benzoyloxy)-2-{4-[(teit-butoxy^ 

2J7-pyira^yl}^hydroxypyriim (C-30) 

OH 




Hie concentrated mother liquor containing methyl 2-{4-[(tert- 
15 butoxycarbonyl)amino]-teti^ydio-2i?-pyran-4-yl } -5,6-dihydioxypyrimidme-4- 

carboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

Hie mixture was evaporated, taken up in ethyl acetate and washed with HC1 IN and 
brine. Organics were dried over NajSO^ filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent ethyl acetate : 
petroleum ether = 7:3) to obtain methyl 5Kbenzoyloxy)-2-{4^[(t^^ 
butoxycarbonyl)anrino]ietrahydr^ }-6^ydroxypyrimidine-4-carboxylate 
(C-30). 

'H NMR (DMSO-d*, 300 MHz, 300 K) S 1350 (bs, 1H), 8.09 (d, J = 73 Hz, 2H), 
25 7.79 (t, J = 7.5 Hz, 1H), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22^2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS:m/z474(M+H) + . 
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Step 7 : 



10 



ferf-Butyl-4-[4-({ [4-fluGrD-2^methjdsuIfonyl)benzyl]anm }carbonyl)-. 
5,6-dihydroxypyrimidin~2-yI]tetrahydro-2fr (C- 

31) 




SOgMe 



Methyl~5<ben2»yloxy^ 

6-hydroxypyrimidine^Uiarboxylate (C-30) in dry MeOH was treated with 4-fluoro-2- 
(methylsulfonyl)benzylamine (25 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with EO IN, brine, dried 
over Na2S04. The filtrate was concentrated in vacuo and triturated with ethyl ether to 
obtain the crude title compound (C-31). 
MS:m/z541(M+H) + . 



15 



20 



Step 8 : 



2^4-Aimnotetrahydro-2^ 
(methylsulfonyI)benzyl]-5,6-dti^ 
trifluoroacetate (C-32) 




SO z Me 



A solution of ^^utyl^[4^{[4-fluon>-2^ 

5,6-dihydroxypyrimidin-2-y^ (C-31) in 

dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS: m/z441 (M+H)+. 
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Step 9 : 2-[4^diinethyIanrino^ 

(metiiylsulfonyl) ben?,yl]^ 
33) 

5 A solution of 2^4-aimnotetrahyd^ 

(methylsulfonyi)ben^ trifluoroacetate (C- 

32) in MeOH was treated with triethytemine (1 eq.), sodium acetate (1.6 eq.), 
formaldehyde 37% w/w aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 
TTie mixture was left stirring at room temperature for lh. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight The 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HPLC purification (Cu, eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 

*H NMR (DMSCM^TFA, 300 MHz, 300 K) 5 10,90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d, 
15 J = 8.5 Hz, 1H), 7.61 (d, J = 5.6 Hz, 2H), 430 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 63 Hz, 
2H), 3.44 (s, 3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 1.90-1.82 (m, 2H). 
MS:m/z469(M+H) + . 

EXAMPLE 6A 

#-(4-fluorobenzy^ 
20 yl)pyrimidine-4-cartx)xamide„ 



OH 




25 Stepl : 7-[(benzyloxy)carrx)nyI]-7-azabicyclo[2.2.1]h^ acid 

(C-35) 




CQ 2 H 



Cbz 
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7-benzyi 1-terf-butyl 7-azahicycio[2.2J]hqptane-l,7-dicarboxylate (C- 
34)(synthesized following the procedure reported in J.0.C, 1996, 61 7 6313-6325) was 
stirred in TFA/DGM/H 2 0 (95/5/5, 03 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 'H-NMR (DMSOdfo 300K, 300MHz) 5 : 12.5 (bs, 1H), 7.45-730 (m, 5H), 5.06 (s, 
2H), 4.27 (t,J = 4.6 Hz, 1H), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4H), L55-L43 (m, 
2H). MS (EI+) m/z 276 (M+H) + . 

Step 2: benzyl l-(amincK^rtK>nyl>7-azabi^^ 

10 (C-36) 

Cbz 

A stirred solution of 7-[(benzyloxy)caibpnyl]-7-azabicyclo[2^.1]heptaiie-l- 
15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and Boc 2 0 (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HC1 IN and brine and dried oyer Na 2 S0 4 to give, 
after filtration and concentration, the titled compound (C-36). 
20 *H-NMR (DMSOd*, 300K, 300MHz) 5 7.42-7.28 (m, 5H), 7.18 (bs, 1H), 7.00 (bs, 

1H), 5.05 (s, 2H), 4.28 (t, J = A3 Hz, 1H), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 

1.52-1.40 (m, 2H). MS (EI+) mfz 275 (M+H) + . 

Step 3: benzyl l-cyanc^7-azabi(^clo[2^.1]heptane-7K^rboxylate (C-37) 



25 




Benzyl l-(aminocarbonyl)h7-azabic^ (C-36) in 

dichloromethane was treated at 0 °C with &3N (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCCb solution. 
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H 2 0, brine and dried over Na^CU. Filtration and evaporation afforded the titled 
compound (C-37). 

! H-NMR (DMSOdfi, 300K, 300MHz) 5 7.42-7.30 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, 1H), 2.2-158 (m, 4H), 1.90-1.70 (m, 2H), L62-1.45 (m, 2H). MS (EI+) m/z 
5 257(M+H) + . 

Step 4: dime&yl-2-{[(ai]mo{7-^ 
azabicyclo[2^.1]hept-l^ 

(038). 

Cbz NH 2 | 
10 COOMe 

Triethyl amine "(1.5 eq.), hydroxylamine hydrochloride (13 eq.) were added to a 

solution of benzyl l-cyancK7-azabicyclo[2.2.1]h^t^e-7-caiboxylate (C-37) in 

absolute methanol. The mixture was stirred at room temperature overnight The 

solvent was removed under reduced pressure, the residue was dissolved in chloroform 

15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 °C. 

The reaction mixture was then concentrated and the resulting crude oil was purified 

by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 

(038) as a mixture of isomers. 

! H-NMR (DMSOds, 300K, 300MHz 8: 7.41-7.25 (m, 5H), 6.57 (bs, 13 HX 6.17 
20 (bsfiJ H), 5.66 (s,0.65 H), 5.61 (s, 035 H), 5.04 (s, 2H), 435-430 (m, 1H), 3.79 (s, 
L95H), 3.75 (s, 1.05H), 3.63 (s,1.05H), 3.60 (s,1.95H), 2.15-1.92 (m, 2H), 1.80-1.45 
(m, 6H). MS (EX+) m/z 432 (M+H) + . 

Step 5: benzyl l-[5-(beiizoyloxy)^hydro^^ 

yI]-7-azabicyclo[2.2.1]heptane^7-<^Aoxylate(C-39) 

25 
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OH 

Cbz O 

DimethyI-2-{ [(ammo{7^(beffiyloxy)car^ } 
methylidene) amino]oxy}but-2-enedioate (C-38) was dissolved ortho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HC1 IN and saturated NaHC0 3 solution The organic phase was dried over 
10 Na 2 S0 4 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained. 

'H-NMR (DMSOdfi, 300K, 300MBz) 5 1338 (s, 1H), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 1JS Hz , 1H), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 43 Hz, 1H), 3.76 (s, 3H), 232-1.117 (m, 2H), 1.95-L79 (m, 4H), 1.66-1.51 (m, 
15 2H). MS (El-f) 504 (M+H) + . 

Step 6: ^-{4-fluorobenzyl)-5,6-dihydroxy-2H(7-rne& 
azabicyclo[2JL l]hept-l-yl)py^^ 

20 Benzyl l-[5<benzoyloxy) -4- hydroxy -6- ^ (methoxycaibonyl) pyrimidin -2- yl] -7- 
azabicyclo[2J2.1]heptane-7-carboxylate (C-39) in methanol was hydrogenated under 
H 2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the crude was dissolved in MeOH andp- 
fluoroben2ylamine (3.5 eq.) added. After being refluxed overnight, the residue was 

25 washed with Et 2 0/EE\ The solid was dissolved in MeOH and NaCNBH 3 (1.4 eq.), 
AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight The product was purified by preparative HPLC (C18, 
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gradient CH3CNZH2O + 0.01 %TFA) to obatine the title compound (C-40) as trifluoro 
acetate salt 

'H-NMR (DMSOdfo 30QK, 400MHz) 8 12.9 (bs, 1H), 12.2 (s, 1H), 10.95 (bs, 1H), 
9.66 (bs, 1H), 7.47-7.40 (m, 2B), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs,lH), 2.67 (s,3H), 2.45-2.1 (m,6H), 1.95-1.80 (m, 2H). MS (EI+) m£ 373 
(M+H) + . 

EXAMPLE 7B 

N-(4-fluorobenzyI)-5,6^ydro^^ 
10 carboxamide. 



15 




Stepl : 1-benzyl 4-fert-butyl 2-cyano-2-methylpip€razine-l ,4-dicarboxylate 

(C-41). 

Boc 



Cbz 



To a cooled (-75 °Q solution of IDA 2M in heptane/THF (1.5 eq) in THF, a solution 
of l-[(benzyloxy)carbOTyi]-4-(tert^ acid 
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C. 
After being stirred for 1 hour at -75 °C, Mel (1-5 eq) was added. After 2 hours at -75 
20 °C the reaction mixture was left warming to r.L, evaporated, diluted with AcOEt, 
washed with NaHCOs, water, brine and dried over Na^O*. The crude was purified 
by flash chromatography on silica gel (petroleum ether/ AcOEt, 85:15) to obtain the 
title compound (C-41). 

*H NMR (DMSOdfo 340K, 300MHz) 8 7.45-7 30 (m, 5H), 5. 19 (AA' system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) m/z 360 (M+H) + . 
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Step 2 : 1-benzyl 4-4ert-bvtyl 2-[(Z^amino({[(lJ^3-methoxy-l- 

(memoxycarbonyl)-3-oxopn^^ 
methy!pipera2ine-l,4-dicarboxylate (C-42). 




. N NHz ^COOMe 

Gbz 

'^O" ^OOMe 

A solution of 1-benzyl 4-terf-butyl 2-cyano-2-memylpiperazm^ (C- 
41) in EtOH was added to a solution of R3N (3.2 eq) and NEfcOH* HQ (3 eq) in 
EtOHL The mixtiiie was stirred 2 hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried over Na 2 SC>4, filtered and 

10 concentrated. The residue was further dissolved in chloroform and 

diinethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gel (petroleum ether/AcOEt, 65:35) affording (C-42). 
*H NMR (DMSOds, 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: 5 7.48-7.25 (m, 5H), 631, 6.01 (bs, 2H), 5.63, 
5.55 (s, 1H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51, 1.45 (s, 3EQ, 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H) + . 

20 Step3 : 1-benzyl 4-4ert-b\xXy\ 2-[5-(benzoyloxyM-hydroxy-6- 

(methoxycarbonyl) pyriiiudin-2-yl]-2-^^ 



BocN 




25 1-benzyl 4-f^-butyl2-[(2)-am^ 

oxqprop-l^nyl]oxy}immo)memyl]-2-r^ 

was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, 
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the residue was dissolved in pyridine and benzoic anhydride (L5 eq) was added. The 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with EO 
IN, dried (Na^CU) and evaporated. The product (C43) was purified by flash 
5 chromatography (eluent petroleum ethei/AcOEt 70/30). 

^-NMR (DMSOdfi, 340K, 400MHz) 5 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79.7.73 
(m, 1H), 7.66-7.58 (m, 2H), 137-7 32 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, 1H), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 135 (s, 9H). MS (EX+) m£ 
607 (M+H) + . 

10 Step 4: Methyl 5-(benzoyloxy>2-[4-(t^ 

2-yl]^hydroxypyrinridfo^ 

OH 

OCOPh 




^ JDMe 

BbcN 

NH 6 
1-benzyl 4-terf-butyl 2-[5-(ben2»yloxy)^hydrox 

yl]-2-methylpipsrazine-l,4-dicarboxylate (C-43) was dissolved in AcOR and 
15 hydrogenaled at 1 atra on 10% (w/w) Pd/C over night After filtration of the catalyst, 
solvent was evaporated to give die crude tide compound (C44) . 
*H-NMR (DMSOd6 + TFA, 340K, 400MHz) 8: 8. 1 1-8.04 (m, 2H), 7.81-7.74 (m, 
IH), 7.66-7.58 (m, 2H), 4.22 (d, J= 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 332-3.24 (m, 1H) 1.68 (s, 3H), 1.38 (s, 9H) . 
20 MS (ET+) m/z 473 (M+H) + . 

Step 5 : methyl 2-[4<fert-butoxycanbonyIH 

dihydroxypyrimidine-4-carboxylate (G45) 




. ^ _ ^ , . ^OMe 

BocN 



Crude material methyl 5-(benzoyloxy)-2-[4-(tert~butoxy 
25 2-yl]^6-hydrqxypyrimidine-4-caitK>xyl^ obtained in step 1 was dissolved in 

MeOH , and NaCNBH 3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 6, 4eq) 
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were added. Hie reaction mixture was stirred at room temperature. After 30% the 
solvent Was evaporated and the crude solid (C45) obtained washed with IS2O- 
MS (EI+) m/z383 (M+H) + . 

Step 6: tertAwtyl 3-(4-{ [(4-fluorobenzyl)amino]carbon^ }-5,6- 

5 dihydroxypyrinridiii-2-yl)-3 ,4-dimethylpiperazine-l-carboxylate (C- 

46) 

OH 




Crude material obtained methyl 2-[4K^-butoxycarbonyl>l,2KlirDethylpiperazin-2^ 

yl]-5,6-dihydroxypyrim^ andp- 

10 fluorobenzylamine (5.0 eq) was added. The mixture was refluxed till fee consumption 

of the starting material was completed; then solvent was evaporated and the crude 

solid (C-46) obtained washed with Et20. 

MS (EI+) m/z 476 (M+H) + . 

Step 7 : 2-(l£-«iimethylpipera2m^^ 

15 dihydroxypyrijmdm&4-carboxamide (C-47) 

OH 




Crude material terr-butyl 3K4-{[(4^fluorobenzyl)anrino]carbonyl}-5,6- 
dihydroxypyrimidin-2-yl)-3,4-dimethylpiperaa (C-46) was stirred in 

DGM/TFA (1:1) for 1 hour. Evaporation of the solvent afforded the crude title 

20 compound (C-47). 

MS (EI+) mfz 376 (M+H) + . 

Step 8: N-(4-fluorobenzyI)-5,6^ydroxy^ 

yl)pyrimidine-4-c^rboxamide hydrochloride (C-48)(6). 
Qiide material obtained in step 2-(l,2-<^^ 

25 5,6^hydroxypyrimidine^arboxamide (C-47) was dissolved MeOH and EtaN (22 
eq) was added Then NaCNBBB (2.8 eq), AcONa (3.2 eq) andHCHO (37 % in H 2 0, 
4eq) were added. The reaction mixture was stirred at room temperature over night 
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The reaction mixture was evaporated and the residue purified by preparative HPLC 
(C18, gradient of CH3CN/H2O + 0.01% TFA) to give the title product (C48) as 
trifluoroacetate salt 

'H-NMR (CD3CN+ TEA, 280K, 600MHz) 5: 7.50-738 (m, 2H), 7.13-7.07 (m, 2H), 
5 4.66-4.51 (m, 2H), 4.00-3.72 (m, 4.3H), 3.60-3.56 (t, 7=12:7 Efe, 0.7 H), 3.49-3.44 (t, 
7=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H), 2.05 (s,lH) 
155 (2H obscured by solvent ). 
MS (H+) m£ 390 (M+H) + . 



EXAMPLE 8 

jVK4~IHuoix>benzyl>5,^^ 
carboxamide (D-2) 




15 F 

Methyl 5-(benzoyloxy)^hydroxy^2-piperiffi^^ 
carboxylate (D-l)(prepared from l-[(benzyloxy)cartKmyl)]piperi^^ 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minimal amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stined at 40 °C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 man at 40 °C. After evaporation of volaliles, the residue was taken 
up into JV-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylamine at 95 °C 

25 for 15 min. The title product (D-2) was isolated as its trifluroacetate salt by RP- 
HPLG (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 
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l U NMR (DMSO dg, 400 MHz) 5 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 934 (t, 
7=6.4 Hz, 1 H), 737 (dd, 7=3.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8,8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52^3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 H), 1.65-1.46 (m, 3 H). 
MS m/z 361 (M+H)+ 



10 



15 



EXAMPLE 9 
^4-HuarobenzyI>5,6-dihydioxy-2^m 
carboxamide 




Step 1 : 



2^EHethoxymethyl)-#-(4^^ 
carboxamide (E-2). 



EtO 




20 



EtO 



To a solution of methyl 2<diethoxymethyl>5,6-dihyclroxyp 
4-carboxylate E-l (prepared from diethoxyacetonitiile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F4>eii2^Iamine (3 eq.), 
stirring at reflux overnight. Solvent was removed in vacuo and the solid residue 
washed with Et^O and dried This material dissolved in CHQ 3 was washed with 2N 
HQ, brine and dried over NazSO* Evaporation of solvents gave E-2 as a brown 
powder. 
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*H NMR (300 MHz, DMSO-de) 5 12.62 (bs, 1 H), 12.51 (bs, 1 H), 922 (t, J=6.2 Hz, 
1 H), 736 (dd, J=8.5, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
63 Hz, 2 H), 3.71-3.41 (m, 4H), 1.15 (t, J=7,0 Hz, 6 H). 
MSm6366(M+H) + . 

5 

Step 2 : JV^4-HuorobenzyI)-2-f<xm^ 
(E-3). 

OH 




A solution of E-2 in 100% fonnic add was stirred at 50 °C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue triturated with Et20 
obtaining after drying E-3 as a white solid. 

'H NMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, /=63 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, /= 8.5, 5.7 Hz, 2 H), 7.17 (t, 7=8.8 Hz, 2 H), 4.49 (d, 7=6.4 Hz, 2 H). 
MSffi/fc292(M+H) + . 

15 

Step 3 : iVK4-Huorobeiizyl>5,6-dmydroxy-2-(moiphoHn-^ 
ylmethyl)pyrimidine-4-K»rboxaiiiide (E-4). 
To a solution of E-3 in dry dichloroethane was added morpholine (1 
eg.), stirring at room temperature for 30 minutes. NaB(OAc)3H (1.4 eq.) was added 

20 and the reaction stirred at ioom temperature one more hour. Volatiles were removed 
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 
water/acetonitrile + 0.1% TFA, to give E-4 as its trifluoroacetate salt 
l H NMR (300 MHz, DMSO-d6, 330 K) 8 9.05 (bt, 1 H), 738 (dd, 7= 8.5, 5.6 Hz, 2 
H), 7.15 (t, 7=8.8 Hz, 2 H), 4.51 (d, 7=63 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, 7=4.6 

25 Hz,4H),2.98(bs,4H). 
MSWz363(M+H) + . 
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EXAMPLE 10 

7V^4-Hucrobenzyl)-5,6^^ 



OH 




O 

5 

Step 1 : 4^Eihydroxy^methoxycarbonyl)pyrinu acid 

OH 




2-EthoxycarbrayM,5^hydro (F- 
10 1) [obtained from ethyl amino(hydroxyimino)ethanoate (Branco et al., Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
indfioxane/IHF2:l andlNNaOH was added. Afte 20 nun me mixture was adcMed 
with IN ECU concentrated and filtered to give F-2. 

*H NMR (DMSO-d6, 300 K, 400 MHz) 8 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 
15 H). 

MSm/z213<M-H)\ 

Step 2 : Memy!5,6-<imydroxypyr^ 



OH 
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A solution of F-2 in HQ IN was stirred for 6 hours at 90 °C. The 
reaction mixture was filtered and the solid washed with HC1 IN. Evaporation of the 
filtrate afforded F-3 as a solid 

l H NMR (DMSO (k 300 K, 400 MHz) 5 7.75 (s, 1 H), 3.82 (s, 3 H). 



10 



Step 3 : /H4-Huort)benzyI)^ (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzylamine (3 eq.) was added 
After 2 hours at 90 °C the mixture was evaporated The title product F-4 was purified 
by preparative HPLC (C18, 5pm, gradient of CH3CNZH2O + 0.01% TFA). 
*HNMR (DMSO de, 300 K, 400 MHz) 8 12.72 (bs, IB), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7.77 (s, 1 H), 736 (t, .7=8.0 Hz, 2 H), 7.14 (t, 7=8.8 Hz, 2 H), 4.43 (d, 7=6.3 Hz, 2 
H). 

MSm/z262(M^H)'. 



15 EXAMPLE 11 

^{4-[({[(2^Uorophrayl)sulfdnyl]arjMno}carte 
dimethoxybenzyl)-5,6-dihydroxypyrirjaidin^ carboxamide 




OMe 



Step 1 : Methyl 2-{4-[({[(2K;hiorophenyl)sulfonyl]ainino}c^ 

20 thien-3-yl}-N-(23-dirjaethoxybenzyI) -5,6-dihydroxypyrimidine-4 

carboxylate (G-2). 
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OCH fl 



10 



A solution of methyl 2^4-aminothien-3-yl)5,6-dihydiOT 
carboxylase trifluoroacetate (1 eq.) G-l (obtained from the deprotection of the 
corresponding Boc protected compound) and 2^orobeozensulfonylisocyanate (1.02 
eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HQ was added to the residue and the 
resulting solid was collected by filtration. The solid was triturated with H2O and then 
Et 2 0 to give the title compound 

1H NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10.80 (bs, 1 H), 835 (d, 335 Hz ,1 H), 8.11 (d, 7=733 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H), 7.58 (d, J=335 Hz, 1 H), 3.88 (s, 3 H). 
MSWz485(M+H) + . 



Step 2 : 2-{44({[(2^Morophenyl)sulfonyQ 
15 N^23^methoxybenzyi>5,6-^ carboxamide 

(G-3). 

A solution of G-2 (1 eq.) and 23-dimethoxybenzylanrine (1 eq.) in 
DMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HQ was added to the residue. After filtration a soHd was 
20 obtained which was triturated with water and then R 2 0. The title product G-3 was 
obtained by HPLC purification (Nucleosil, gradiait: MeCN/H^ 30%-90% in 10 min) 
to give the tide compound as a solid. 

1H NMR (400 MHz, DMSO) 5 13.03 (bs, 1 fQ, 12.65 (bs, 1 H), 11.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8,11 (d, J = 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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(m> 2 H), 7.07 (app. t, / = 7.94 Hz, 1 B), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s, 6 H). 

MSm/z620(M+H) + . 

EXAMPLE 12 

j^^4-fluorobenzyI)-5,6-dm^^ 
dicarboxamide 




2-EtlK>xycaibOTyM^ (F- 
10 1) was dissolved in DMF and 4-fluorobenzylanrine (2.1 eq.) added. After stirring for 
5 h at 90 °C, a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the 
mixture was stirred at the same temperature overnight. To this mixture, containing 
JVK4-fluorobenzyl>2^oxycarto (H- 
2), 2-pic»lylarnine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The 
15 product was purifiecl by preparative RP-HPI^ 

TFA), to gi ve the title compound (H-3) as its trifluoroacetate salt 
' % NMR (DMSO-oVj, 300K, 400 MHz) 5 12.90 (bs, 1 H), 12.74 (bs, 1 H)» 9.81 (t, J= 
6.7 Hz, 1 H), 9.74 (t, 7= 6.7 Hz, 1 H), 8.54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7=6.9 Hz, 1 
H), 7.40-730 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, 7=6.4 Hz, 2 H), 4.56 (d, 7=6.4 
20 Hz,2H). 

MSm/z398(M+H) + . 
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EXAMPLE 13 

2<W>eiizoyl-2,3-dihya^ 
dihyd^xypyrimidine-4K^rboxamide 
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Step 1 : 




Preparation of Compound 1-2 
OH 




OCH 5 



hyPd/C 



Cbz 



1-1 




OCH ? 



Compound 1-1 (prepared from indoline-2-carboxyIic acid by protection 
of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOHZEtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, exude product 1-2 was obtained after filtration and evaporation. 



0 



Step 2 : 



Preparation of Compound 1-3 




Crude product 1-2 was dissolved in THF, followed by pyridine (8 eq.)» 
arid PhCOCl (4 eq.). Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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Step 3: 2^1-bcmoyl-23^ydto-lf^m^ 

dihydn>xypyrimidine-4-caitK)xa (1-4). 

The crude 1-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.) 
added. The mixture was stirred at 90°C for 4 hours. Hie title product 1-4 was purified 
5 by preparative RP-HFLC (C18, gradient of CRjCNfHjO + o.Ol %TFA). 

*H NMR (DMSO d6, 340 K, 300 MHz) 8 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 5.38 (dd, /= 4.5 Hz, /= 10.0 Hz, 1H), 4.48-4 36 (m, 2H), 
3.60 (dd, J= 103. Hz, /= 16.4 Hz, 1 H), 3.19 (dd, /=16.4 Hz, /=4.4 Hz, 1 H)l 
MSro/z 485(M+H) + . 

10 

EXAMPLE 14 
^4-fluorobai2yI>-5,6-dihydioxy-2-[ 
tetrahydn>quinolin-2-yl]pyrinu^ 



OH 




15 Step 1 : Preparation of Compound 1-6 



OH OH 




OCOPh 
COOMe 



The benzoyl protected pyrimidine 1-5 (prepared from 
tetrahydroquinoline-2-carboxylic acid (Robl et ai, Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight 1-6 was obtained after filtration and 
evaporation of the organic solvent 



5 Step 2 : Preparation of Compound 1-7 




Hie residue was dissolved in dichloiomethane and picolinic acid (1.1 
eq.), l~(3-dimethyiaminopropyl)3-ethy hydrochloride (13 eq.), 

hydroxybenzotri azole (1.3 eq.), and diethylisopropylamine (1.3 eq.) were added. 
10 Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3: iV^4-fluorobemyl)-5,6^ 
tetrahydroqvunolm-2-yI]pyrimi (1-8) 
15 The crude 1-7 product was dissolved in MeOH and 4- 

fluorobenzylamine (3 eq.) was added. Hie reaction mixture was refluxed overnight 
The product was purified by preparative RP-HPLC (C18 gradient of CH3CN/H2O + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt 

l H-NMR (DMSO-d6, 400 MHz, 340 K) 8 12.65 (bs, 1 H), 11.81 (bs, 1 H), 837 (d, /= 
20 4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, /= 7.0 Hz, 1 H), 7.54 (d, J= 7.6 Hz, 1 H), 738 
(t, /= 5.4 Hz, 1 H), 7.27 (t, /= 5.4 Hz, 2 H), 7.14-7.10 (m, 3 H), 6.91 (t,/= 6.7,1 H), 
6.70-6.50 (m, 2 H), 5.45 (t, / = 7.2 Hz, 1 H), 4.45-435 (m, 2 H), 2.70-2.80 (m, 2 H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MSm/'zSOOQtf+H*). 
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EXAMPLE 15 
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2-BenzyWVK4-fluoro^ 
caiboxamide 




O 

Stepl: Methyl 2-benzyl-54(*^-buto^^ 

5 yiethoxy)pyrimidine-4-<^rboxylate (N-2) 




O 

To a stirred solution of methyl 24>enzyl-5-[(tert4>utoxycarbon>i)oxy]^ 
6-hydroxypyiimdine^^iboxyl^ (N-l) (prepared from B-5 in Example 3, Step 1 by 
protection of the 5-hydroxyl group with pivaloyl chloride using a procedure similar to 
10 those set forth in Example 6, Step 2) m TTO, CsCX^ (2 eq.) and 4^2- 

chloroethyI)morpholine (1.5 eq.) hydrochloride were added and mixture reacted at 60 
Xforl h, Further additi^^ 

complete consumption of startmg material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtOAc, extracted with brine, dried (Na2S0 4 ), 
15 filtered and concentrated. 
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Step 2 : 2-Benzyl-JSK^fluorobe^ 

ylethoxy)pyriimdin^ (N-3) 

The oily resi due containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound (N-3) was isolated 
5 as its trifluoroacetate salt by RP-HPLC (C18, water/acetonitrile with 0.1% of TFA as 
eloant). 

J H NMR (DMSO-de, 400 MHz) 8 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, J=6.4 Hz, I 
H), 738 (dd, J=8.5 Hz, 7=5.7 Hz, 2 H), 734-7.27 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, /=6.4 Hz, 2H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m, 6 

10 H), 3.25-3.10 (m, 2 H). 
MS m/z 467 <M+H*). 

EXAMPLE 16 

i^4-fluorobenzyl>5,6^ 
carboxamide 



15 




Sfcpl: 



To a stined solution of 2-[l-(dimemylainmoH-^ 

dihydroxypyrimidine-4^arboxamide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 ° C. After cooling to room temperature, title product was isolated by RP 
HPLC (MeCN/H 2 0 containing 0.1% TFA as eluant). 

*H NMR (DMSO-dfi) 8 1133 (bs, 1 H), 9.41 (t, ' J= 6.0 Hz, 1 H), 739 (dd, /= 8.6 Hz, 
J= 5.5 Hz, 2 H), 7.19 (t, J= 9.1 Hz, 2 H) ? 456 (d, J= 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 3.29 (bs, 2 H), 1.68 (s, 6 H). 
MS m/z <M*+1) 391 

Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
30 the mass of its molecular ion plus 1 (M + ) or molecular ion minus 1 (M-) as 
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determined via HA-MS, and the synthetic scheme employed to prepare the 
compouncL When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotectiori step to 
5 remove Boc, Cbz, or benzyl present from the substituent in the 2-position of the 
pyrimiriine ting. 
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Table 1 



Exp 


Structure 


Name 


M+ 


Scheme 


1 


A* 


N^)eo2yl-5,6^ydraxy-2-thiaj-2- 
ylpyrinudme-4-carboxamide 


328 


A 


2 




NK^ohexylr5 l 6Hiihydnixy-2-tirien 
2-ylpyriinidSnc-4-caiboxamidc 


320 




3 


0 


5,6-(filiydroxy->Hpyrid™-2- 
yhnethyl)-2-tfaicn-2-y^yTiiiiidSne-4- 
carboxamide (H& salt) 


329 


A 


4 


^^^^ 


5,6-dihydroxy-2-thieo-2-yl-N-[2- 

(trifhK)iomethyObcnzyI]pyrimidin&" 

4-carboxaimde 


396 


A 


5 




(trifhK>iome&yOb«izyO 
4-carboxamide 


396 


A 


6 




5,6-dihydroxy-NK4-iiielboxybcnzyI) 

2-tMen-2-ylpyriimdiiie-4- 

catboxamide 


358 


A 


7 




N^-^m>mobesizyI>-5 t 6-<iaiydroxy-2 
thiaH2-ylpyrimktine~4-car^^ 


407 


A 


8 




5,6-cfibydroxy-N^yridm-4-T 
ylmethyI>-2^co-2-ylpyrimidin&-4~ 
carboxamidc (HC1 salt) 


329 


A 



-138- 



WO 03/035076 



PCT/GB02/04742 







J ,1X1111 Jf til UAJf -\ Z.-U1GUJU Ay ucu&y 1^ 

2-tMen-2-yIpyrimidme-4- 
caiboxamide 




A 
A 


10 


OH 


N^6-dimclhoxybcnz3riD-5 t 6- 

dihydroxy-2r-tfakai-2-ylp>Timidii>e-4- 

carboxanride 


388 


A 


11 




dihydroxy-2^en~2-yip>rimidnie-4- 
caiboxamide 


388 


A 


12 




5,6-dihyc^xy-^H2-met^tyIbeIlzyI)- 

2-thieiH2-ylpyrintidiiie^4- 

caiboxamide 


342 


A 


13 




N^4-dkhloro-6->melhyIbenzyl)- 

5,6^Uhydroxy-2-tinen-2- 

ylpyriimdinc>-4-carb(jxamidc 


411 


A 


14 




N^-fluor6be»zyI)-5,6-dihydroxy-2 


346 


A 


15 




5,6-dihydroxy-2-thi^ 
4-caibaxamide 


396 


A 


16 




N^l,l^hcnyl-2-ylmethyl>-5,6- 
dihydroxy^2-tMea-2^yJ^yiimidin e~4- 
caiboxanride 


404 


A 



-139- 



WO03/035076 



PCT/GB02/04742 



17 




5,6-<fifaydroxy-N-[4-<lA3- 

tbiadiazoI^yI)barcyfh2-thien-2- 

ylpyrimidiDe-4-caiboxamide 


412 


A 


18 




dihydroxy-2^ei^2-ylpyriinidiDe~4- 
caiboxamide 


397 


A 


19 




NK2-«AlOT0^fliiorobenzy^ 

<fihydroxy-2^tfaieo-2-ylpyriTnidin&^ 

caiboxamide 


380 


A 


20 




NK3-<Woro-4-methylbcnzyI)-5,6- 

dihydroxy-2-tfaien-2-ylpyriniicfin©-4- 

caiboxaniide 


376 


A 


21 




KX23-dichk>robe^ 

dihydroxy-2r-tJiicn-2-ylpyiinj5dine-4- 

caiboxamidc 


397 


A 


22 




5,6-d^ydroxy-2-diica-2-yi-N-{2- 

(trifkioxamelfca^ 

e-4-carbawmide 


412 


A 


23 




5,6-dihydroxy-N-[2- 

(methyl&io)bcnzyI]-2-tiiica-2- 

ylpyrinridine-4-carbox»TTiif1e 


374 


A 


24 




5,6^ydroxy-N-{3-phenylprop-2- 

ynyI)-2-thiea-2-ylpyriniidine-4- 

caiboxaniide 


352 


A 
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25 


OH 

\J o 


5,6-dihydroxy-N-prop-2-ynyl-2- 


276 


A 


26 




5,6^Khydraxy^N-(24iydioxypheayO 
2-tfnco-2-^pyrimi(fiT»ft-4- 


330 


A 


27 




N^W»eo2x>furan-2-yI^^ 

dihydiDxy-2^tfakp-2-ylpyrimiftrne^4- 

caiboxamide 


368 


A 


28 




N-(3-chlOTO^fliujrobeozyl>5,6- 

dihydroxy-2-tfaicQ-2-ylpyrimidine^ 

carboxanride 


380 


A 


29 




N^^^cMorobenzyI)-5,6- 

dihydn»^-2-tMcn-2-ylpyriimdine-4- 

carboxamide 


397 


A 


30 


OH 


NK2><iimethoxybeiizyl>-5 F 6- 
(fihydroxy-2-drieay-2-yipymnidine-4- 

pHTtKrrflTniHf. 


388 


A 


31 




N-<2^-(tihydn>-l>bettzofiiran-5- 

ylmcfliyI>-5,6<Bhydraxy-2-tinc&*2- 

y]pyximidm&4-caiboxazmde 


370 


A 


32 




N^-chkHO-6-plKaioxybenzyI>-5,6- 

dihydfeoxy-2-ftnen-2-ylpyriTnidnifr4- 

carboxamide 


454 


A 
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33 




N^U-dii*enyIetiiyl)-5,6- 

dihy(iroxy-2^tMen-2-ylp>Tinridme-4- 

catboxamide 


418 


A 


34 




NKU'-biphfinyl-B-ylmethyO-S^ 

(fihydroxy-2-thieD-2-ylpyiimidme^4- 

caiboxanride 


404 


A 


35 




N^2>4uw^ylbcnzyI>-5,6- 

tfihydraxy-2ptinea-2-ylp^ 

carboxamide 


356 


A 


36 




<Hhydroxy-2^en-2-ylpyriniidiiie-4- 
carboxamide 


376 


A 


37 




5,6-dihydroxy-N-(pyridin-3- 
ylmethyI>-2^eiH2-ylpyrimidiiic-4- 
carboxaimde (HQ salt) 


329 


A 


38 




5,6^ydroxy-2-thien-2-yl-N-[3- 

(trifliioromcthoxy)bcnzyl]pyriiBidm 

e~4~caiboxainide 


412 


A 


39 




N-[3-fliioro-5- 
(trifliK>romethyl)bcnzyIJ-5,6- 
d^hydroxy-2^thieii-2-ytpyiiiiiidinc-4- 
carboxamide 


414 


A 


40 




N^-P-fluoio-S- 
(trifluoromethyl)benzyl}-5,6- 
dihydroxy-2-diieD-2-y)pyiimidine-4- 
caiboxamide 


414 


A 
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41 




N-(3^-diflnarobcnzyl>-5,6- 

ctihydroxy-2-tfaieD-2-ylpyriimdine-4 

carboxamide 


364 


A 


42 




^4^CHO-2-fluorobeozyI)-5,6- 
(fihydroxy-2-thieih-2-ylpytiinidm 


380 


A 


43 




5,6-dihydroxy4»H3-inethoxyben25l) 
2-ttden-2r-^pyrimi di ne-4- 
carboxamide 


358 


A 


44 




N-f4-fluoro-2- 

(trifhKWOincthyl)benzyIJ-5 t 6- 
dmydroxy-24irien-2^yIpyri mtrif ne-4- 
carboxamide 


414 


A 


45 




N-<3-^orobenzyl)-5,6-<Hhydroxy-2 
tfaiea~2r-ylpyrimidine-4Karboxflinide 


362 


A 


46 




N-(2rH±k]roben2yI)-5,6-dihydro 
thie»-2-yIr#rrrmdrTHv4^rt>ox^ 


362 


A 


47 




5,6-dihydioxy-N-(l-phenylpTopyI)-2 
tmen-2-ylpyriimdme-4K^ibGxamMe 


356 


A 


48 


yJ T 4 


N-[4-flnorc>-3- 
trifluoromemyl)benzyI]-5 T 6- 
dihydroxy-2^cn-2-ylpyrimidine^4- 
carboxamide 


414 


A 
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49 




benzyi2^{4- 

[(ben^lamiiK))carbaiiyI}-5,6- 
dihydroxypyrimidm-2-yl } tfaien-3- 
ylcarbamate 


477 


A 


50 




N-(23-dihydro- lH-mda>-2-yI>-5,6- 
dihydroxy-2-tfaiea-2r-ylpyrimi(fine^4- 
caiboxamide 


354 


A 


51 


%J o 


N^fli«H6bcnzyI)-5,6^ydro3ty-2r 
tMen-2-ylpyriiniffin&4-caiboxainide 


346 


A 


52 


CH 


5,6-<lihydraxy-N-{4-hydroxy-3- 

metiKMtybcazyl>-2-tliicn-2- 

yfpyrimidine-4-carboxamide 


374 


A 


53 




N-{3,4^dichlorobenzyI)-5,6- 

dihydroxy-2>tfiiei^2-ylpyriinidine-4- 

carboxamide 


397 


A 


54 




hK4-fluoiobcnzyl)-5,6^aydrox)uZ 
&icn-2^yipyriDU(fino-4-cait)oxaniklc 


346 


A 


55 




^ t ^niydmxy-^43-nitrobeaizvIV-2- 
tfuea-2-ylpyraiiidiiie-4-caibcExainidc 


373 

■ 


A 


56 




N-^2,4-dichk>robeazy0-5,6- 
(fihydroxy-2-thicn-2-ylpyrimidine^4- 

caifooxaimde 


397 


A 
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57 




4-difluorobenzyr)-5,6- 
iihydroxy-2-thien>2-ylpyriimdm&4- 

caibaxandde 


364 


A 


<Q 
-JO 


OH CH, Pi 

u I Jo 


5,6^ydroxy-2-tirieiH2-yl-N-<2,4,6 
tri]aaedioxybenzyl)p)rriTTii(tinfv4- 
caibaxamide . 


418 


A 


59 




5,6-dihyaroxy-N-{ 1- 
n^)hthyhiM5tfayl>-2-tfaiea-2- 




A 


60 




Ktrx 4^meriKBCvbeiiZYl)-5,6- 
dihydroxy-2r^cii-2^ylpyiimidine-4- 

carboxamide 


388 


A 


61 


^^^^ 


N-(2,6-difluorobcnzyI)-5,6- 
dihydroxy-2-tMeo-2-ylpyrimidiner4- 

caiboxamidc 


364 


A 


62 
~~63 




N-(2^-diflnOTobciizyI)-5,6- 
dihydroxy-2-thica-2-ylpyriinidin^4- 

cartxBtamide 

N-(4-chlorobenzyl)-5,6-<iihydroxy-2 
tineiH2-ylpyriinidme-4-cari^ 


364 
362 


A 
A 


64 




N-^4-difluon)bcnzyI)-5,6- 
dihydioxy-2-thiCT-2-ylpyrimidinc-4 

carboxamidc 


364 


A 
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65 




5,6-dihydn»y-2^e»-2-yW^ 
trin^faoxyben2yl)p)ainiidiDe-4- 

carboxamide 


418 


A 


66 




NK3^-dinjethoxybeozyI)-5,6- 
d^droxy-2^en-2-yipyrinridme-4- 

cafboxannde 


388 


A 


67 




24hte&~2-ylpyrimidme-4- 
caibaxamide 


342 


A 

A 


68 


or ■ . v 


2-thie^2-y1pyriniidiiie-4- 
caiboxaniide 


IT) 


A 

A. 


69 




2-ylmethyI)pyriniidin&4- 
carboxamide 


334 


A 


70 




N-benzyl-2rPK{t(2- 

clikm)bcnzyI)ainmo]caibonyl} 

amino)thien-2-yI]-5 f 6- 

dihydraxypyriniidme-4- 

caiboxamidc 


08 (M-] 


A 


/I 




N-Q l^ihygtnvlH-indea-l-vD-5.6- 
dihydroxy-2-drien-2-ylpyimridinc-4- 
carboxamide 


354 


A 


72 


OH 


N-{l-<3-furyI)ethyI]-5,6-dihydroxy- 

2^ttuca-2r-ylpyriiiiidin&4- 

carboxamide 


332 


A 
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73 




N-(1^4)enzoaKWOl->-yJiiietnyI)-3,o 
dihydroxy-2~tlrien-2-ylpyrimidine-4- 
caiboxamide 


517. 


* 

A 


74 


OH q 


5,6-dihydroxy-N-{l-(5-ox0-4 T 5- 
daydro-lH-lA4-triazol-3-yI)ediyI} 
2-thi^2-yIpyriniidine-4- 
caiboxamide 


349 


A 


75 




5»6^ydio^-N-<l>3-tiiiazoK5- 
yimethyI)-2-tlrien-2-ylpyi imidiiKv4- 
caiboxamide 


335 


A 


76 




5,6Kiibydroxy-NK2-mc&oxyben2yr 

2^5-nitrotfai^2-yI)pyrimidjn©-^ 

carbaxamide 

i 


403 


A 


77 




N-benzyl-5,6-dihydroxy-2-(5- 

nitrothien^2-yI)pyriimdme-4- 

carboxamide 


373 


A 


78 




h^3H±loro^methyIbenzyI)-5,6- 

dihydroxy-2^5-ratxx>thicxi-2- 

yiypynmidiiie4-carboxaniide 


421 


A 


79 




N4>oiryl-5 t 6-dihydioxy-2r<5- 

nK?thylifaiai-2-y])pyiiixiidiDe-4- 

carbaxamide 


342 


A 


80 




N^4^imctiiaxybeiizyI>-5,6- 

diliydiDxy-2-AiciH2-ylpyrimidine-^ 

caiboxamide 


388 


A 
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01 




M-. r '-\ / v-Ki trifl unmmethvl ^henzvIV 

5,6-<Hh>droxy-2-thicn-2- 

ylp3T3injaine-4-caiboxamid^ 


464 


A 


82 




5,6-dihyd^->HlH-mdol-3- 

yimethyI)-2^aH2-ylpyiiiiadine^ 

caiboxanride 


367 


A 


S3 




N-[l^fiaryI)cthyI}-5,6-<lihydioxy- 

2-^deo-2-ylpyrind£ne^4- 

carboxamide 


332 


A 


84 


OH 


5,6-dihydroxy-N<isoxazol-3- 

yhnetfayI)-2-thien-2-ylpyriiiiidiDe-4- 

caibaxamide 


319 


A 


85 


OH 

Js. .OH r> 


5.6-<fihydroxy-N-[(4-methyl-I^5- 

axadiazxil-3-yI)melhyI}-2-tiiicn-2- 

y!pyriini(fine>4-cait>0Dcainide 


334 


A 


86 




5,6-dihydioxy-N-(qui n olj»-3- 
ylmetiiyI>-2-tbieiH2-ylpyriinid^e-4- 

caiboxanride 


379 


A 


87 




lvHl-beii2Otiiien-3-yl0ictbyI>-5»6- 

dUl)rdioxy-2-tiueii-2^ylpyriniidme~4- 

carbaxaimde 


384 


A 


88 




5,6^aydroxy-N<lH-indol-2- 

ylmethyI)-2-tfaieD-2-ylpyriniidme-4- 

carboxamide 


367 


A 



-148- 



WO 03/035076 



PCT/GBO2704742 



89 


OH 


5,6-dihydroxy-N-(13-Aia2ol-2- 
yhnetiiyI)-2^eiF2-ylpyiiimdiii&-4- 


335 


A 


90 




5,6-<fihydioxy-N-^inidazo[l^ 

a]pyridn^2-ylmediyI>-2-4hien-^ 

ylpyrimidine-4-caiboxamide 


368 


A 


91 




N-[(JU3-cfimcthyl-lH-pyrazoM- 
yI)m^y^5,6^ydroxy-2-thieD-2- 

y}pyr|lf|iHin^ii-<^ai1iftxi^iiH<lK 


346 


A 


92 




N^l-bcnzDtbiea-2-ylmetbyJ>-5,6- 

dihydroxy-2r4hien-2-ylpyriimdiiie-4- 

carbaxamide 


384 


A 


93 




5,6^ydioxy-N-C(5-pheayW3,4- 

oawdia7»I-2-yI)incthyI}-2-diien-2- 

ylpyrimidiDe-4-carboxaimde 


396 


A 


94 




N-(3-chIoro-2--TiictbyIbenzyI)-5,6- 

dihydioxy-2-dueiF2r-ylpyiimi(fine-4- 

caibaxamide 


376 


A 


95 


^jT^ O CH, 


N^5-<iikHO-2-metbyIbeiizyI>5,6- 

dihydraxy-2^e»-2-yIpyrimidin©-4- 

caibaxanride 


376 


A 


96 


OH 


NK4HchloEro-2-nrfiyIbeazyl>-5,6- 

dihydioxy~2-tWcn-2-ylpyrimidiiie-4- 

carboxamide 


376 


A 



-149- 



WO 03/035076 



PCT/GB02/04742 



97 




dihydroxy-2^thien-2^ylpyiimidiBe-4- 
carboxaimde 


356 


A 


98 




N-<2,4-dimEtbyIbenzyI>-5,6- 

dihydroxy-2-liiien-2-ylpyiiiradine-4- 

carboxanride 


356 


A 


99 




dihydioxy-2rt3biea-2r-ylpyriimdmo^ 
caiboxannde 


356 


A 


100 




N-[(lR>2 r 3^ydro-lH-indeD-l-yI] 

5,6-dihydroxy-2-thien-2- 

ylpyiimidiiie-4-carboxamide 


354 


A 


101 


^^^^ 


N^-furyliDethyl)-5 f 6-dihydroxy-2- 
tMen-2-ylpyriinidine-4-K^rboxaimde 


318 


A 


102 




5,6-dihydioxy-N-<l-f>licnylaftiyI)-2- 
tMea-2-ylpyrimi£it&-4-caiiM)ixamide 


342 


A 


103 


OH Cfafaal 

\J Ik 


e £. t*i ..ji. JL ».i xr r/i crv_l 

5,6-mnydnM(y-JN-U 12>>-1- 

phaiylethyQ-2-dueiH2-yIpyn0udin& 

4-carboxamide 




A 


104 


OH CttraJ 


5,6-<fihydroxy-N-[(lR)-l- 

phcaylctbyl}-2-thieD-2-ylpyriinidine 

4-carboxamide 


342 


A 



-150- 



WO 03/035076 



PCT/GB02/04742 



105 




methyl 4-({ [{5 0 dihydroxy-2-thien- 
2-ylpyrimidm-4- 

yI)carbanyr|amiuo } 3iuetiiyI)benzoate 


386 


A 


106 




N^bIO^K^bcnayi^5,6-dihydItMcy-2 
tfaif^?-y^y"^^^>^-^g^^niide 


407 


A 


107 




NK4-bronK)beaizyI)-5,6^ydroxy-2 
tH^^ 9 -y , p3^^^ ft ~ 4 -«> T ^ raaTn ^ 


407 


A 


108 




5,6-<fihydroxy-N-[4- 

(Di^ylsiilf6nyI)baizyl]-2-driea-2- 

ylpyrinudine-4-cartx5xamidc 


406 


A 


109 




5 # 6-<ffliydroxy-N-(lA3.4- 

tea^ydtonaphrha1ea-l-yi)-2-fliien- 

2r-ylpyrimidmc-4-caiboxainide 


368 


A 


110 




XT r/tC\ O 1^m«ul*iv.1tljfu1jin.l *rTL 

r*-\\ ko)- /^^ainyoiOT lrwiKieii- l-yij- 

5,6-<lihydraxy-2-thieii-2- 

y^ryrimkimc-4-<art)Oxainide 




A 

A 


111 




5,6^ydmxy-2-tbicaj-2->i-N-{ [6- 
tiifliioioiibelhyI)pyridiD-3- 
yl]melhyi}pyrimidme-4- 
carboxamide(HCIsah) 


397 


A 


112 




N-((l^imeAyHH-pyrazoW- 

yOn^yO-5,6-dihydroxy-2-tbiea-2- 

yIpyrimi(fine-4-^arboxamide 


346 


A 



-151- 



WO 03/035076 



PCT/GB02/04742 



113 


OH „. 


5,6^ydioxy-N-[(3-metfaylisoKazo^ 
5-yI)nie%l>2-Aien-2-ylpyiiimd^ 
4-carboxamide 


333 


A 


114 




M^7_3-dnnetfKixvbeozvl)-5-liydto 

6-metbo^2-tMen-2-ylpyiiimdmc^ 

caiboxamide 


402 


A 


115 




Kf_/t ^t-fan ^rwKr>YrtLS-v1firiBrtivFV-S- 

hydroxy-6-metiioxy-2-diien-2- 
ylpyi Umdine-4-<aibQxaimdc 


386 


A 


116 




me*iK)xy-2r-thien-2-ylpyrimidnic^ 
caxboxamide 


360 


A 


117 




hK2,4-<iiflaOTobenzyI)-5-hydrox5^6 

inethoxy-2^en-2-ylpyiiinidine-4- 

carboxamidc 


378 


A 


118 




4-<{ [(5,6-dihydroxy-2-ttiicn-2- 
yIpyrimidiD-4- 

y I)caibonyQaimDo}iDethyl)beazoic 
acid 


372 


A 


119 




M_T^_/^^jw»f^rvTnhfinvrhTrt>i>-2-vnvn- 

5,6-dihydix>xy-2-thiex>-2- 

ylpyiinridme-4-caiboxamide 


394 


A 


120 




5,6-dihydroxy-N-phcayl-2r4hien-2- 
ylpyriniidine-4-caitK)xamide 


314 


A 


121 




5,6-<Uhydroxy-N-<3-meihyIbeiizyl>- 

2-thieD-2^ylpyrinridine-4- 

carboxaimde 


342 


A 



-152- 



WO 03/035076 



PCT7GB02/04742 



122 




5,6-duiydn>xy^-[(2r-iiK^l-l^ 
thiazol-4-yI)inetiiyI}-2-4hieD-2- 
ylpyrimidme^4-caiboxamide (HQ 
sak) 




* 

A 


123 




5,6Hfih[ydicfl^-^(4-pbeoyl-13- 
tbiazol-2-yI)inetbyQ-2rdiieo-2- 
yjpyi^rfitie-4-cgrfiniXflimde (HQ 
salt) 


411 


A 


124 




5,6-dihydroxy-N-[(5-methyl-lH- 
lA4-triazot3-yl)me^^ 
yIpyrimidiDC-4-caiboxaimde (HQ 
salt) 


333 


A 


125 




5 t 6^ydroacy-N-[(4-inetfi^-13- 
thiazoI-2-yl)nJetbyIJ-2^thieo-2- 
ylpyrimuiuic-4-caiboxaim(te(HQ 
salt) 


349 


A 


126 




5,6niihydroxy-N-<6,7 r 8^-tctrahydro 
SEH>enzoC73aiiniilBW-7-ylinefliyl)-2^ 
tiuc&-2-y^)yrinu(fine^4-<3tta 


396 


A 


127 




5,6-dibydroxy-N-[(l-iMlfayl'lH- 
pyrazoM-yI)metiiyl]-2r4hic»-2- 
y]pynnncfiiie-4-Hcazboxaix^ 
salO 


332 


A 


128 




3,c>HiinyiuciAy-r>H^^z^pi*cnjf- ir>* 

ylpyrimidme^x^ 
salt) 




A 

A 


129 


OH 

jl .OH 


5,6-dihydioxy-N^lHHCDaidazol-2- 
ylmcthyl>2-tMcn-2-ylpyrimidine-4- 
carboxamide (TFA salt) 


318 


A 



-153- 



WO 03/035076 
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130 


OH 


tert-butyl 3-<{ [(5,6-dihydroxy-2- 
tfaico-2-ylpyrimidm-4- 
yI)caibonyQaimi«j }methyI)beozylca 
rbamate 


457 


A 


131 




tert-butyl [3-{{ [(5,6-dihydioxy^2- 
tbien-2r-ylpyrinridin-4- 
yi ^canxHiy ijoiuiixu j 
me*hyl)pbenyljacelate 


442 


A 


132 




5,6-dihydn>xy-N4XlH-mdol-3- 
caibdxaniide 


443 


A 


133 




^{3KamnK>methyl)benzyI]-5,6- 
cfihydroxy-2r-tbiai-2-y^yriiiiidme*4- 
caiboxamide (TFA salt) 


357 


A 


134 


OH 


N-P^aininomethyl)beiizyI}-5,6- 
(nnydioxy-Z-tDi en-z-y ipynmiciine^+- 
carboxamide 


357 


A 


135 




5,6-<aydroxy-N-[2-<lH-indol-3- 

yhnethyI)benzy!]-2-thien-2- 

ylpyiimidine--4-<aiboxamidc 


457 


A 


136 




tert-butyl 3-[2-( { [(5,6^fihydraxy-2- 
thdco-2-ylpyriinidiD-4- 
yDcaibooyl]amino}inedi^)beazyIl- 
lH-indo1&-l-carboxylate 


557 


A 


137 




5 t 6-dihydn)xy-N-[3-<lS-iiKloV-3- 
yhncthyDbenzyI]-2-thico-2- 
^Ipyrnnirirnpi A rarboxamide 


457 


A 



-154- 



WO 03/035076 



PCT/GB02/04742 



138 


2^ 


tert-butyl 3-P-{{[(5,6-dihydioxy-2^ 

thien-2"ylpyrimidin-4- 

yi^uu uoiiyijanniio jnn&iiyi joonz-yir' 

IH-mdofe-l-carboxylate 


557 


A 


139 




5,6^ihydroxy~N-{4-{lH-mdol-3- 
ylmrfhyI)beozyI}-2rAiflQ-2- 

y Ipyn fpiflifie-o-iia^ frfYxaimae 


457 


A 


140 




5,6-«iihydroxy-N-t3<lH-mdol-3- 

y0benzyl]-2r-tiri(^2-yipyriinidinc-4- 

carboxamide 


443 


A 


141 




dilcaX)bCTzyI)amino]carbonyl} amin 
o)tfcea-2^yI]-5 ? 6- 
d^ydroxypyriimdme-4- 
carboxamide . 


420 


A 


142 




N-<2-chloioben2yl>2-|>({[(2- 
cMorobenzyI)ammo]caTbony 1 } amin 
o)thien-2-yI}-5,6- 
dfifaydroxypyrirjradine-4- 
carboxamide 


42(1^1 


A 


143 




5,6^ydroxy-N-memyl-N-(l- 

aaphthyhncmyI)-2-tbicn-2- 

ylpyrinu(mic-4K^rbaxaim 


392 


A 


144 


OH C2M 


5,6^ydroxy-N-((lR>-Hl- 
oaprjmyI)cmy^2-4men-2- 

ylpyriimdmo-4-carboxamide 


392 


A 



-155- 



WO 03/035076 



PCT/GB02/04742 



145 


CH OU 


5,6-<fihydioxy-N-{(lS)-Hl- 
naphlfayI)e%I>2-thieii-2- 

y luyyi||i|QIlltr' 'I-I7fll "'TTIIWfs 1 


392 


A 


146 




5,6Kfihydroxy-N-t(lR>-^ydroxy-l 
phenyle%Q-2^diiea'2^y^yrimidii» 
4-carboxamidc 


358 


A 


147 




5,6-dihydroxy-N-{2r<2- 

methoxypheayI)ethyO-2-tfaiai-2- 

ylpyiiniiifine~4-caiboxaniide 


372 


A 


148 




5,6-dibydroxy-N-{Z<4- 

nitiophenyl)ediyI)-2r4ue&-2- 

ylpyriimdme-4-caiboxainide 


387 


A 


149 




5,6^iihydroxy-N-[2^1H-iiidol-3- 

u1\i'l1iun_?_llii mw 9— vlnvri rrri rl inr d 

caiboxannde 


381 


A 




OH 

^^^^ 


j y OKiixiyuiWky~ix-| i xi , \ j*mi h i njA.y~ i rir 

indoI-3-yI)elhyI3-2-du*=o-2- 
ylpyrinudiae-4caiboxamide 


All 


A 


151 




5,6-(fihydroxy-N-[3-(2- 
oxopynoHdiD- 1-y I)propyl]-2-thiei>-2 
^pyninidhte~4-caiboKan]ide 


363 


A 


152 




5,6-dihydxoxy-N-((lR)-H4- 

nictboxypbenyl)cthyQ-2-tfaieD-2- 

^lpyrimidme>-4^^rboxamide 


372 


A 



-156- 



WO 03/035076 



PCT/GB02/04742 



153 




N^13-bea2odioxoM-yhiiediyI>-5,6 
dibydtoxy~2-thien-2-ylpyrimkline-4- 
caiboxannde 


372 


A 


154 




N^-4)cn2ylphenyI)-5,6Hiihydroxy- 

2-tbien-2^yIpyrimidine-4- 

carbcwtanndc 


404 


A 


155 




N-(4-benzy^jhcayI)-5,6-<iilty<koxy- 

2-tirien-2-ylpyrimi(Ime^4- 

caiboxanddc 


404 


A 


156 




N-(2 r 3-dihydro- l,4-beazodioxin-2" 
ylnicthyl>5 t 6-dihydioxy-2-4iiici>-2- 
ylpyrimidme-4H^rt>axaimde 


386 


■ A . 


157 




5,6-dihydroxy-N-[(1^3rrimidiD-2- 
ylpiperidm-3-yI)meAyI>2-thkiH2^ 
ylpydmidine-4-caiboxamide (TFA 
salt) 


413 


A 


158 




-> ,t>^iiDyuroxy-j>t-^*j» 
phcayhix>rpholm--2--yI)incthyr|-2- 
ttne^2-^yrimi(fine-4-caTfoaxaimde 
(TFA salt) 




A 


159 




5,6nlihydroxy-N-<2- 

phenyk^dopropyI)-2-thien-2- 

ylpyriinidine-4-carboxamide 


354 


A 



-157- 
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16C 




5,6-dihydnoxy-N>|2-<2-pheaiyl-lH- 
indol-3-y0ethyQ-2-tln£a-2- 

ylpyTIfniftinft^t-renfaoTr arniffe 


457 


A 


161 




N-£(1S> l-bcozyl-2-hydroxyediyi]- 
5,6Kfihydfroxy-2-thien-2- 


372 


A 


162 




5,«Hdihydioxy-N-[(lR)-l-(3- 

auctuo&ypiiGnyijt^uyij~i>*uucii-'£- 

ylpyfiinMinp>-d-fairfwiTamlrfft 


372 


A 


163 




5,6^ydroxy-N^[(lS>-l-<3- 

methoxyplienyI)cthyri-2-thien-2- 

ylpyrimidine-4-caiboxamide 


372 


A 


164 


OH Ota! 
° OH 


5,6-<iihydioxy-^(lS)-2r-hydioxy-l> 
phenylethyI]-2^ei>-2-yIpyiimidine 
4-caiboxamiffe 


358 


A 


165 


HO 


5,6M<Bhydraxy-N-[(IR^S)-2- 
hydroxy-23~tUhydio-lH-inden-l-ylJ 
2r-tiiien-2-yIpyriiiiidme*4- 
carboxamide 


370 


A 


166 


o^9\ 


tert-butyl 2^{2-[4^amiDOcarbo!iyI> 

S | lUHiydmxypyrinriHif¥.7^yT}fHiPii.l 

yl}ammo)-2-oxo-l- 
jhenylethylcaibamate 


486 


A 



-158- 



WO 03/035076 
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167 


^^^^^ 


2^(3- 

{ [ammo(phenyOacety I]amino } tirien- 
2r-yI)-5 T 6Kiiliydroxypyrimidm 
carboxamide (TFA salt) 


386 


A 


168 




2-(3- 

{ [amiiK)(phcayI)acelyI3ammo } thien- 
2ryD-N4)eii2yl-5 ( 6- 
djhydroxypyrinridmi>4- 
carfxwtflmide (TFA salt) 


476 


A 


Table 2 


1 




N-(3-chlorobenzy^{4-t({ [<2- 
c^oropbenyI)salfoDy IJamino } caibo 
nyI)ainmo]tittai-3-yl}-5,6- 
dihydroxypyriniidiii©-4- 
carboxamidc 


594 


G 


2 


OH 


N-ben^^5,6-^ydIaxy-2^^icn-3- 
yipyrimkfine-4-^arboxainide 


328 


A 


3 


a 


dk^orobeai2yI)aimiK>]caibonyl } 

amiiK>)thicn-3-yl]-5 ? 6-dihydroxy-N- 

mclhylpyiiin«fine-4-caiboxanudc 


468 


G 



-159- 



WO 03/035076 



PCT/GB02/04742 



4 




2-{4~[(«<2- 

cUoropheayI)sulftray Ijamino } 
caibonyI)aiiimo]thien-3-yl } -N-(23- 
dimeihoxybenzyI>-5,6- 
dihydroxypyriTTiirimfi-4- 
carboxamide 


620 


G 


5 




N-benzyt-2~(4-- 

{ [(benzyIanmio)CTrbonyI]amino }-3- 

thienyQ-5/Miihydioxy-4- 

pryiimiduiecaiboxaniide 


476 


G 


6 




2^{4-l«[(2r 

cjQKHupuCiij i /suiiony ijduuiiu jcaruo 

nyl)ammo]tMeD-3-yl}-5,6- 

dihydroxy-N-(2- 

phcnylctfayl)pyrimidiiie-4- 

caiboxamdde 


574 


G 


7 


o . 


2-{4-[({[(2- 

cWorophcByI)snlfonyl]ammo } 
caibonyI)ammo}lhicD-3-yl}-5 t 6- 
dihydroxy-N-methylpy i i in i rl me-4- 
carboxamLde 


484 


G 


8 




N-beozyl-5,6^iihydroxy-2-[4- 

ylmethyI)anriiK)}caibanyl } amino)thi 
en-3-yl]pyrimidine-4-cart)oxamide 


482 


G 



-160- 



WO 03/035076 



PCT/GB02/04742 




5,6-dihydroxy-N-metfayI~2-[4- 
({ [(phenylsulfbnyOamino]carbonyl } 
aniiiK))thien-3-yI]pyriim(imo-4- 
catboxamtde 



450 



1 


OH 


N^,4^fluorobc3izy0-5,6- 
(fihydroxy-ZKl^-diiazol-Z- 
y])pyrimidme^4-caiboxaxnide 


365 


A 


2 


OH 


N^4-fhionA)eozyI)-5,6^ydroxy-2 

t - *-TpiJ*^»^-*^*-yijjiyiiiinniiip-«i— 

caiboxanridc 


347 


A 


3 




N^,4-dichlorobenzyI)-5 t 6- 
dihyrfroxy-2^13^hiazol-2- 
yI)pyrinridin&-4-carboxamide 


397 


a; 


4 


CH, 


N-(2^ediox3i>ea^0-5 r 6kBhydioxy- 

2-(13~tfaiazDl-2-yI)pyiiimdiije-4- 

carboxanride 


373 


A 


5 


OH 


N-<3-fluoToben2yI>-5,6-dihydroxy-2 

(13_tfaiazol-2-yI)pymnidin&4- 

caiboxamide 


347 


A 



-161- 



WO 03/035076 



PCT/GB02/04742 



6 




NK2,4-difhiorobeiizyl>5 > 6- 
yI)pyiiraidm6-4K^iboxamide 


365 


A 


7 




5,6-<fihydioxy-N-(l- 
naphthylmetltyI>2-C13-Aiazol~2- 


379 


A 


Q 
O 


<X T T 


N-42-chk]fbbeBzvIV5.6-dihYdioxv-2 

(13-^nazt^2-yDpyrinii&xC-^ 

caiboxamide 


363 


A 


Q 


%Jh o _ 


5 6-4&vdroxv-N-T2-mcllioxvbenzvr 
caiboxamide 


359 


A 


10 


OH 


N^4-<diloTObcii^IV5,6Ktihvdroxy-2 
( 13^arol-2-yj0pyiiniLdine>-4- 
caiboxaimde 


363 


A 


11 


Y-N O CH, 


N-<3-diloro-2^iicthyIbeaizyI>5,6- 

dihy<iTOxy-2K13-thiazol-2- 

^)pyriTTiidiiie^4-caiboxaniide 


377 


A 


12 


OK F 


N-<2>^aorobcnzyI>5,6- 
dihydroxy-2~( 13-tm2Zoi-2- 
yl^pyriniidine-4-carboxaiindc 


365 


A 



-162- 
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13 




N-{4-fluon>3- 
(trifluoixmKthyI)bcn2yr|-5,6- 

yi)pyrinridme-4-Karboxflniide 


415 


A 


14 




Nrt3-flD0IO-5- 

(triflnorometfay0benzyl>5,6- 

dihydroiy-2-<l>tbiazoI-2- 

yI)pyrimidine-4-caiboxfflnide 


415 


A 


15 


OH <j>\ 


A<finiethaxybenzyI}-5,6- 
<fihydroxy-2-<lr3-thiazol-2- 
y!)pyriinkBne"4-carboxainide 


389 


A 


16 


F 


5,6-dihydroxy-2-<13-&iazol-2-yl>- 

(trifliH)iomelhyl)benzyI]pyrimidfa^ 
4-caiboxamidc 


397 


A 


17 


OH F 


N-<3^-difluOT0ben2yI>-5,6- 
dihydroxy-2-(13^nazoI-2r. 
yI)pyrinriciine^4-caTboxanridc 


365 


A 


18 




f £. .It. mlawti "X.T hi iitliii m ill inl^ 

t> t n-fti nytu iix.y~iN^^Dignioxy ogi^ri j 

2^13-duazol-2-y0pyrinudii>e-4- 

caibaxanude 




A 
A 


19 




N-(3,4-(rrmrttiyIbenzyI>5 f 6- 

dihydroxy-2-(13-tfaiazol-2- 

yI)pyrimidine-4-carboxaimde 


357 


A 



-163- 
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20 




N4>enzyl-5 ? 6-dihydroxy-2-(l> 

tbiazol-2-yI)pynimaine^4- 

caiboxamide 


329 


A 


21 




dflxydro^y-2-(13-to2»l-2- 
yI)pyrimidin©-4-carboxainide 


385 


A 


22 




N<2><m9dn>-l&mden-l-y0-S^ 

dibydioxy-2r<13-thiazol-2- 

yl)pyiiimdme>4-caiboxmiiide 


355 


A 


23 


OH 


N-C23^ihydro-lH-indcn-2-yI)-5,6- 

(fihydraxy-2-<13-tfaiazol-2- 

yI)pyiimidine-4-carboxamide 


355 


A 


24 


OH CH, 


5,6niihydioxy->K4-methoxybenzyl) 

2<134hiarol-2^yI)pyriimdme-4- 

carboxarnide 


359 


A 


25 




N^<3-^on>4-inelhyIbenz^}-5,6- 
dinydioxy-x-\ l ^ uiiazoi-z^- 
yI)pyrimidnio-4-carbox2inide 


377 


A 


26 


OH 


N-(4-ftncHD-2- 
(trifliiorcffiaetfayl)bcnzyl]-5,6- 
(fihydioxy-2-(13-tbiazoI-2- 
yI)pyriinidinD-4-carboxamide 


415 


A 
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27 




N^23-dimediDxybeiizyI)-5,6- 
daydraxy-2r(13-tfnazol-2- 
f])pyriiriidinft-4-carbaxaniide 


389 


A 


28 




NK13-bcazodioxol-5-ylniefiiyI>-5,6 

dihydroxy-2^13-&ia2»^2- 

vl)pyriimdin&-4-caiboxaimde 


373 


A 


29 




trimethoxybca^I)pyrimidine-4- 
caitooxamide 


419 


A 


30 




N^4-dime<hoxybeozyl)-5,6- 

dihydroxy-2-(13-thiazol-2- 

y^yrinndincr4-caiboxaniidc 


389 


A 


31 




N-benzyl-5,6-dihydioxy-2<6- 

nieitoxy-l,3-benzadriazol-2^ 

yI)pyriinidiner4Karboxamidc 


409 


A 



Table 
1 


>4 


NK4-flnorobem^5,6^aiydiaxy-2 

(2^iKthyl-l3-thiazoM- 

yI)pyriimdme-4-^rboxaniide 


361 


A 


2 




K-{2,4-difhiorobenzyl)-5,6- 

dibydioxy-2-(2-m^hyl-l>AiazoW 

yl)pyrimidinc-4-caiix)xamide 


379 


A 
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3 




N-bcnzyl-5 > 6-dihydioxy-2-<2- 

nietbyI-13-tiiiazol^yI)pyrimidme^ 

4-carboxaimde 


343 


A 


4 




NK13-benzodioxol-5-yime% 
cfihydroxy-2-(2-inethyl-13-thia2ol-4 


387 


A 


5 




N-(2>dbDaeflioxybeozyI>-5,6- 
<fihydioxy-2-<2-inethyH 3-thiazoI-4 
yI)pyrimidine-4-<aiix)xainidc 


403 


A 


TableS 


1 




N-benzy^5,6~caydroxy-2~{2- 

mediylpfaenyl)pyriniidme-4- 

carboxamide 


336 


A 


2 




N-{2-ethoxybenzyI)-5,6-<li^^ 

2r<2-roelhylpbenyI)pyriiiiidme-4- 

carboxamide 


380 


A 


3 




N-[4-flnoio-3- 

(triflnorometiiyl)benzyrh5,6- 

<fihydroxy-2-<2- 

iDclhylphCTyl)pyiiiiridiiie-4- 

carboxarnide 


422 


A 


4 


OH 

A. .OH ^s^^H 


N^4-fiuorobcnzyI>-5,6-dihydroxy-2 

(2-methylpbenyI)pyrinridme^4- 

carboxamide 


354 


A 
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5 




N^2><iimethoxybenzyI>-5,6- 
dihydroxy-2-{2- 
metfi^heayQpyrinridin&-4- 
carboxamide 


396 


A 


6 




N<3^oso-4HiictiiyIbcDzyl>-5,6- 

<Hhydroxy-2-<2- 

me&ylphenyl)pyriimdine>4- 

C8lt)OX&IIlldc 


384 


A 


7 




5,6-dihydroxy-N-(3-iMdK)xybenzyI) 

2^n^ylphenyI)pyrimidine-4- 

caiboxamide 


366 


A 


8 




N^ F 4-diflnorobcn2yI)-5 f 6- 

tfihydroxy-2^(2- 

Hicthylphenyl)pyriiiiidnic-4- 

(■stHtoxmnidf^ 


372 


A 


9 




N^4-difluorobcnzyI)-5 > 6- 

dihydioxy-2-^- 

metiorIphcnyl)p5ndmidme-4- 


372 


A 


10 




N4>enzyl-5,6-dihydn>xy-2- 
phenylpyriimdnie-4-carboxaiiu^ 


322 


A 


n 




N-<23-<frwak^ 
dihydroxy-2- {2-[(pyridin-2- 
ylcarbonyI)amino] phenyl } pyrinridin 
e-4-carboxamidc 


502 


I 


12 




N-[4-fluon>-2- 

(trifliK>rDinclhy0ben2yI}-5,6- 

dihydroxy-2-<2- 

nK&ylpbenyI)pyrimidiiie-4- 

carboxamide 


422 


A 
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13 


0*^% 


>H23-dilqrd^lH-mdeii-2-yI>-5 > 6- 

d^ydiaxy-2-pheoy^yriTn!din(v4- 

carbgxaxmde 


348 


A 


14 




>^23-dimetbo^ybenzyJ)-5 t 6- 

dffihydroxy-2-phf^lpyiim^ 

caibaxanride 


382 


A 


15 




N-{23-dimedKDcybeazyI)-5,6- 

<fihydroxy-2-{> 

(jsomcotnttylamiiio) 

phcnyI]pyiiinidine-4-caiboxainidc 

(HCLsalt) 


502 


I 


16 




N-benzyl-2^{[(2> 
dicfaloarobcii2yl)amino]carboiiyi } ami 
no)pbenyQ-5,6- 
dihydroxypyi i i nidii ie-4- 
carboxamide 


538 


G 


17 




benzyl 4-{[0M4- 
[(ben^IalBmo)caIbcmyI)-5,6- 
<fihydroxypyiinndin-2- 
yl }phenyI)aimiK>)carbonyl}pipcridi 
no- 1-carboxylate 


582 


I 


18 




N-beiizyl-5,6-dibydiaxy-2.CZ<l- 
o-4-catboxanride 


478 


A 


19 




N-benzyl-2^E2-({[a5- 
dichlorobenzy I)amiiM>]caibony 1 } ami 
no)phenyI}-5,6- 
dihydraxypynmidiiie-4- 
carbaxannde 


538 


G 
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20 




N-(2^1imetboxybeiizyI>-5,6- 
dfh vdroxv-2- f 2^-f (tJvridiD-3- 
ylcartx*nyI)aininolphenyl}p 
e-4-caiboxanride (TFA salt) 


502 


I 


21 




^{244-(amiDOcaibcmyI>-5,6- 


394 


A* 




dihydroxypyrirnittin-^ 










Yflphenvl Ipbenytatarrinanride 










(TFA salt) 






22 




tert-bulyl 3-{{ 3-[4^animocaibonyl)- 
5,6-dihydioxypyriiiiidn*-2^ 
yI]phenyI)aII^Ilo^3-oxo-^ 
phcnylprop-2-ylcarbain2te 


494.2 


I 



Tabic 
1 


;6 

^^^^ X^lC^^ jC^Cq 


N^3-chlOTO^flu0robcnzyl>5,6- 

<fihydroxy-Z<3- 

m^ylpheny^yrimidine-4- 

carboxamidc 


388 


A 


2 




N^3H^«o^t-mi^IbeiizyI)-5 T 6- 

dihydroxy-2-{3- 
meAyipheDyOpyrimidinB^ 

caiboxamide 


384 


A 


3 




NK4-flooix5bcnzyI>-5 t 6^ibydroxy-2 
[3Kmoq>holm-4- 
ybnedtyOphenyUpyrnnu^^ 
carboxamidc (TFA sal^ 


439 


B 


4 




1^3^orobenzyl>-5,6^ydroxy-2 

(3-raeAylpbenyI)pyrimidiiie-4- 

carboxanride 


370 


A 
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5 




2- { H(diethylamino)mcthy Dphenyl } 
N-(4-flnoroben2yl)-5,6- 
dihydioxypynimdza&4- 
carboxaimde (TFA salt) 


425 


B 


6 




N-benzyl-5,6^ihydroxy-2-(3- 

mtrophenyl)pyrinridine^4- 

carbaxamide 


367 


A 


7 




j>J-{3-chioio-4-nietiiyire I 
[(dicthylannno)mdfayIJphenyl} -5 r 6- 
£hydioxypynxmdiii&-4- 
caiboxaimde (HQ salt) 




R 


8 




N-(3HAkJio-*HiiethyIbeiizyI>-2.{^ 
[(diis<^ropylaimi»)incthyl}phcny 1 } - 
5,6-dihydioxypyriMridine-4- 
caiboocamide (HQ sah) 


483 


B 


9 




N-benzyL5,6-dihydroxy-2-{3- 

metby^)lieayl)pyiiinidiii©-^ 

caiboxamide 


336 


A 


10 




dihydroxy-2-<3- 

metfaylpbenyl)pyrimi 

carboKaxnide 


412 


A 


11 


^^^^^^^^^^ 


XT t A fl__j-L. ■ ii i nT^ ^ ^k_/fttwfT1TKTVu7- 

N^4-HuOTOoeuzyij- j,oKnnyuiuA.jr-A 
{HC2HOXORyridin-l(2H>- 
yl)methyl}phenyl }pyrinridiiie-4- 
carboxaimde 


447 


A 


12 


^^^^ 


5,6^ydroxy^K2-metboxybeazyI] 

2r<3-meAylpheDyl)pyrinudiiie-4- 

carboxanridc 


366 


A 
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13 


r 


N-bcnzyl-5,6-daiydroxy-2-I3- 
jynolidin-1- 

ylmediyQpheayTIpyriniidin&4- 
carboxainidepasalt) 


405 


B 


14 




^{3- 

(draietfiyiaiiiino)meli^Bl^yU^f- 
4-flnorobenzyI)-5,6- 
difaydroxypyriDDddine-4- 
cartxxxamide (TFA salt) 


397 


B 


15 


^^^^^^^^^^^^^^^^^^^^^ 


d^ydro^-2r{M(2-o«wrii(fin- 

l(2H>-^iicdvnP lll ^}l^ I ^ dine 
4-catboxamide 


477 


A 


16 


F 


NL(3,4-difliioiobenzyl>-5,6- 
dihydioxy-2r-{3-t(2-oxopyridm- 
l(2H>-yI)nMAyIlphciiyl)pyriniidme 
4-carboxflmide 


465 


A 


17 




N-[4-fluaro-2- 

(triflnaranielhyl)b^^ 

dihydioxy-2^{3-[(2-ox0pyridin- 

4-caiboxamidc 


515 


A 


18 




H<2>dimctiryIb{aizyl)-5,6- 

dihydroxy-2-<3- 
methylpbcaiyi)pyriimdine-^ 

carbaxanride 


364 


A 


19 




2^3^mophcayI)->H23^y dr «>- 
lHnoideai-2r-yI)-5,6- 
dihvdraxvDvriniifinc-4- 
caiboxanridc 


426 


A 


2fi 




N^4-fluorobenzyl)-5,6Hlihydioxy-2 
{34(4-meftylpiperazm-l- 

yl)a^yQptoyl}pyri n " d ' nCr4 ^ 
carboxamide (TFA salt) 


452 


B 
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21 




N^4-ihioroben2yl)-5,6-dihydroxy-2 
[3-{piperidin-l- 
ylmethyftphenyllpyrin^ 
caiboxanride (TFA saK) 


437 


B 


22 




N^l>beii2*xlkao^ 
dihydroxy-2-{3-[(2KixqpyiMEn- 
lf2HWYltaneflivnpheayl}pyiiiiiUfiii& 
4-carboxamide 


473 


A 


23 




^^3^chlofo-^meliIyIbenzy^>-2-{3- 
[p^S-dimetfaylpipeiazin-l- 
pTI mRtfrvfhihaivl 1-5.6- 
£faydiaxypyrimtdiBc>4- 
caxboxamide (TFA salt) 


496 


B 


24 




N-bcnzyl-5,6-dihydiaxy-2-{3-[(2- 
oxopyridin- 1(2H>- 

«ff\m#>fKvT1ritiMi vl 1 Dvrimidfnc> 4 
y i jmcuiy *i unotij a j y ■ in biji i » 

carboxamide 


429 


A 


25 




N-<2,4-dimethaxybcaizyl)-5,6- 
dihy droxy-2- { 3-[(2-oxopyridin- 
1 fTHV-vnuidfavITphenvl ) pypmidme- 
4-carboxamide 


489 


A 


26 


OH 


N-^3KJnacdK>xybcnzyl>-5»6- 
dShydnnty-Z43-^ynoIiditt-l- 
vlmet^l)pbenynpyriTni<tin<>4- 
caiboxamide (TFA salt) 


465 


B 


27 




2-{3- 

[(diisopropyiamino)methyl]pheny I } ~ 
N-<23^Knirtbaxybai2yI)-5,6- 
dihydioxypyrimidin&4- 
caiboxaimde (TFA salt) 


495 


B 


28 




5,6-dihydroxy-N-(S-metix)xybenzyI] 
2-{M(2-oxopyridfo-l(2H)- 
yl)methyljpheiiyi } pyrimidine-4- 
carboxanride 


459 


A 
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WO 03/035076 



PCT/GB02/04742 



29 




N-<2>diiiiethoxybeozyI)-5,6- 
dihydroxy-2-(3- 
metfaylpheayI)pyiiimame--4- 
caiboxamide 


396 


A 


30 




N^2>dUmaedwxybenzyO-5,^ 
dihydroxy-2-{3-[(2-<ixopyiidin- 
l(2HhyI)nie&y0pbenyi}pyrimiifi^ 
4-caiboxamide 


4*9 


A 


31 




c ic^tniwfmTv-^-T^-nieAi^dbfaenvIV- 

N-(3-phcDylpn^2-ynyI)pyninidme- 

4-caiboxamide 


360 


A 


32 




Nrbexizy^{3- 

[(dimethylamiiK>)inetiiyI}phenyl} - 
5,6-dihydraXypyrimidin©-4- 
caiboxamide (TFA salt) 


379 


B 


33 




N4)cn^l-2-[M{K3,4- 
didilan4K^0aaiimoJcaibonyl}anii 

no)pheoyQ-5 > 6- 

dihydroxypyriinidiiie-4- 

caiboxamide 


539 


G 


34 




N-benzyl-5,6-dihydroxy-2-[3- 
(piperidin-1- 

ylmethyI)pbeiiyQpyriinidine>4- 
caibpxanride (TFA salt) 


419 


B 


35 




N-bcnzylr2-{3-[(3> 
diniemylpipeTazin-1- 
yI)nrfiyIJplieayl}-5,6- 

rlitwtfrff m iurimidinft-4- 

caiboxamide (TFA salt) 


448 


B 


36 




2-{^- 

[(diinemylaiiiiiK>)iiietbyI3pheiiy 1 }-N- 
P-fluoio-4-<trifluoiomediyl)beiiagrl 
5,6-dmydioxypyrmiidiiie-4- 
caiboxamide (TFA salt) 


465 


B 
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K-(23-dunedK»cybeiizyI)-5 > 6- 
dihydKJxy-24>^riperidm-l- 
ylmed^Qpfaeaygpyrimidiiie-4- 
cari>oxinnide(TFAsalt) 



N-<23-dimedioxybcn2yI>-2^{ 3- 
(diniethylamino)mediyr|pbeiiyn - 
5,6-<Uhydioxypyiinridine-4- 
carboxamide (TFA salt) 



2- (H(die&ylamnK))metiiyI]plieiiyl 
N^23-dimcflioxybcnz3^)-5,6- 
dibydroxypyrinridfine-4- 
caiboxamideCrFAsalt) 



^-{23-diinctbcMcybenzyi)-5,6- 
dihydroxy-2-(3-{[(2,4> 
tri(torophcttyI)thioJmetiiyl}pbeayfl 
pyrimidine-4-cail)Oxaniide 



5,6-toydioxy-2-<3-iiitropbcayI)-N- 
prop-2^ynylpyrimidiiK>4- 
carboxamide 



479 



B 



439 



607 



B 



B 




NH4-fluorobenzyI>-5,6-dihydroxy-2 

(4-methylpbenyDpyri n " <line ^ 
caiboxaimde 




N-(2 > 4-<lifiuorobettzyl>-5,6- 

dihydroxy-2-(4- 
methylphenyl)pyriimdiiie-4- 

carboxamide 



372 



-174- 
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v 6-dihydioxy-2-(4-iDcdiy^>heoyI>- 

trifluoromettyl)benzyI3pyriTnidme- 
-carfooxamide 



404 








N-[4-fiuon>-2r 
trifluoronwtfayl)benzyI]-5.6- 

dihydroxy-2-{4- 
n^yj^)heayi)pyriinidine^ 

carboxainide 

^4-chKHobeo^I^5,6^ydroxy-2 
(4-mc&ylpheayI)pyriimdinc^ 
caifooxamide 



N-(l 3-benzodioxol-5-ylmetbyI)-5,6 

<tihydn»cy-2-(4- 
niethylphenyI)pyrimidinc-4- 

caiboxamide 



4-(3^hlor<>4-Biethylbenzyl>>5,6- 
dihydroxy-2-[4-(pynoHdin-l- 
yhnefltyI)phenyQpyrinaidinc-4- 
carboxamidc (TEA salt) 



N-(4-fhiorobenzyl>-5,6-dihydroxy-Z 

[4-(pyiTolidm-l- 
yfancAyI)p4icny0pyrinridinc^4- 

carboxamide (TFA salt) 



422 



453 



423 



N-^,4-dinied^IbeuzyI)-5,6- 
dihydroxy-2^[4-<moipholin-4- 
ylmethy0pheny0pyiiniidme-4- 
caiboxamide (TFA salt) 



449 



10 




NH?-etboxybenzy^5,6-dihydinoxy- 

2-[4-(maipholm-4- 
ylnK^yI)phi^Qpyrimidine^4- 

caiboxamidc (TFA salt) 



465 
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11 


l3 


NK3-chloco4-metltyIben2yI>-5,6- 
carboramide (TFA salt) 


469 


B 


12 




[4-(nKHpboIin-4- 
ylnieflyi|pticflyijpynifiw 
carboxamide (TFA salt) 


439- 


B 


13 




N-(3^orobeBzyl^5,6Hlihydioxy-2 

(4-mcthylphenyl)pyririii(ime>-4> 

caiboxamide 


370 


A 


14 




N-<3 > 4-difluorobeirzyI)-5,6- 
dihydroxy-2-(4- 
metfaylpbenyl)pyrimtdinfv4- 
caiboxamide 


372 


A 


15 




2-{4- 

[(dimemylamino)methyl3pbenyl}-N- 
(3,4-dimemyIbcnzyl>o f o- 
dihydroxypyrimidme-4- 
carboxamide (TFA salt) 


407 


B 


16 




N^3-chloio^memy Ibeaizyi)-2- {4- 
((dmiemylamiDo)memyI]pheiiyl}- 
j,o^linycttoxypynimani©-«t- 
carboxamide (TFA salt) 


427 


B 


17 




N-<3^pro-4^ncmyIbcDzyI)-2-{4- 
[(d^ethylarnino)methyI]pheiiyl}-5,6- 
(tihvdroxypyrnTridme-4- 
carboxamide (TFA salt) 


455 


B 


18 




2-{4-[(dietbylairiino)memyI] phenyl} 
N-(4-fluorobcnzyI)-5,6- 
dfliydroxypyriiniduie-4- 
carboxamide (TFA salt) 


425 


B 
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19 




N-<3-<±kHX>4-m^yIbenzyI>-5,6- 
d^ydraxy-2-[4-(piperidift-l- 
yli£HitIiyl)pbenyIlp}i uiiidine-4- 
carboAamide (TOPA salt) 


467 


B 


20 




hH4-flDaobenzyI>5,6-dihydroxy-2 
[4-Cpifktxidin-l- 

ylni^i^I)piieayQpynim<£iie^- 
caiboxmnide (TFA salt) 


437 


B 


21 


OH 


N-(U'-bq>hcDyl-3-ylmethyI)-5,6- 
dihydroxy-2-<4- 
methylphenyI)pyriinidme-4- 
carboxamide 


412 


A 


22 




N^23^imethoxybenzyI)-5,6- 
d^ydmxy-2-[4-(niorplK>lin^- 
ylmctbyl)pbcnyl]pyiimidine^ 
carboxamide (TFA salt) 


481 


B 


23 




>H2-«tbaxybenzyI>-5,6^iihydroxy- 

2^4-mcthylpheayl)pyriinidine-4- 

carboxanride 


380 


A 


24 




N~[4-flooro-3- 

(trifluorometbyI)beozyIJ-5,6- 

dfliydkaxy-2-(4- 

methylphenyi)pyriimdine-4-- 

catboxamide 


422 


A 


25 




5 T 6^ydroxy-N-(3-niedioxybenzyI) 
2^4-n^y^bcayI)pyrimidiiie-4- 

1.7iMI r Ail 1 1 1 H t% ^ 


366 


A 


26 


^6 


^2-etiKJxybenzyI)-5,6-dihydroxy- 
2-{44(4-methylptpenran-l- 
yl)methyljpheny 1 } pyiimidiiie-4- 
caxboxamide (TFA salt) 


478 


B 
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27 




N^<3-chlon>-4-ineJfayIbenzyl>-5,6- 
dihy<iroxy-2r{4-[(4-ii^yipiperazm 
l-YnmethvOpbenyl} pyrimidme--4- 
caiboxanride (TFA sah) 


482 


B 


28 




N^4-fluoroben2yI)-5,6-(ffl^diD)qr-2 
4-[(4-iwAylpapera2Uirl- 
vnxnrfhvnnhenvl 1 nvrimktiiK^-4- 
caiboxanride (TFA salt) 


452 


B 


29 




N-(3,4-<iimctfayIbenzyI>-5,6- 

dihydroxy-244-<pi^^ 
«tmtf»«hvnniiMivrhivriiiii£fi&~4- 
caibaxanride (TFA salt) 


447 


B 


30 




N^H5lhoxybenzyI)-5,6^ydrQ0^- 
2^[4-ftnpcridin-l- 

carboxanridc (TFA salt) 


463 


B 


31 




hK4-flucrobenzyI)-5,6-dihydraxy-2 
[4-{l-morpboliD-4- 

..T.»«*rtif%T*i»wri<fniwiiffninTnft 4 

YICl 1 ^ J 1 JillllTrl FT Jl J w 

carboxamide (TFA salt) 


453 


B 


32 




2-{4- 

[(diiiKahylainnw^ 
/ j_fl »iomhen2rvIV-5«6- 
rfihydmxypyiiinidinc-4- 
caibaxaimde (TFA sail) 


397 


B 


33 




2-{44(die^lammo)nicthyr|phenyl} 
N-(3.4-^ineth3ibcn2yl)-5,6- 
dihydroxypyiiinidinc-4- 
carboxamidc (TFA sah) 


435 


B 


34 




2-{4^(dieA^amino)inethyI]phenylJ 
K_(2-ctboxyben2yI)-5,6- 
dihydroxypyrinridine-4- 
caiboxamide (TFA salt) 


451 


B 



-178- 



WO 03/035076 



PCT/GB02/04742 



35 




^^3-chloIX>^~^n^hylbenzyl>5,6- 

dihydroxy-2-(4- 
nttAylphenyl)pyriimdiiK>-4- 

cazboxamide 


384 


A 


36 




5 r 6-dihydraxy->N-{4-medioxy benzyl) 

2K4~n^tfayipheoyI)pyriinidme-4- 

caibaxaxmde 


366 


A 


37 


Of 


^K23-diInedl03cybenz^2-{ 
[(diineAylflimiK>)iiK&yl]phaiyl }- 
5,6-dihydraxypyrimidine-4- 
carbaxamide (TP A salt) 


439 


B 


38 




N-C3,4-dimetbyIbeazyI)-5 f 6. 
dihydroxy-2-{4^(4-methylpiperazm 
l-yi)mc^yQphenyl }pyrimidineH4- 
caibaxamide (TFA salt) 


462 


B 


39 




2-{4- 

[(dim^ylaniino)meriiyl]phcnyI } -N- 
(2-etboxybcnzy0-5 ? 6- 
dihydioxypyriinidincr-4- 
carboxamide (TF A salt) 


423 


B 


40 




N<4-fluorobenzy0-5,6-dfliydroxy-2 
{4^[1^4-methylpipeiazin-l- 
yl)ethyl]phenyl }pyriimdine--4- 
caiboxanride (TFA salt) 


466 


B 


41 




N-C23-dimetfiylbenzyl>-5.6- 
dihydroxy~2r<4- 
melhyiphenyI)pyriinidiiic-4- 
carboxannae ^ 


364 


A 


42 




j^_(2^oro-^fluorc>bcnzyl>-5,6- 
dihydroxy-2-(4- 
ioe&ylphenyI)pyriimdine-4- 
caiboxanride 


388 


A 



-179- 



WO 03/035076 



PCT/GB02/04742 



43 




N-benzyI-5,6-dihydroxy-2-(4- 

metfiylphenyI)pyriinkUne-4- 

carboxamide 


336 


A 


44 




5,6^ydroxy-N-<2-methoxybea2yD 

2^4-methylplienyl)pyrimidii>e-4- 

carboxaimde 


366 


A 


45 




^M3 > 4-dimelhyIbeazyI^5 r 6- 
dih>^in>xy-2r44KpynDKdin-l- 
yfancdiyl)phenyI]pyrimijdiiie-4- 
caibaxaimde (TFA sail) 


433 


B 


46 




N-(4-finOTobenzyI>5,6-dihydnjxy-2 
[4-<l~pipcridin~l- 
^^y0pha^pyrinjidiDe«4- 
carboxanride (TFA salt) 


451 


B 


47 


0 


N-(23^1imctfioxybciizyI)-5,6- 
dihydioxy-2^[4-<l-inorpholin-4- 
ylethyI)phenyQpyriinidine-4- 
carboxamide (TFA salt) 


495 


& 


48 




N^2^KMmetfaoxybcnzyI>-5,6- 
dfoydroxy-2-{4-[l-(4- 
methy Ipipcrazin- 1- 
yi)e&yQpbenyl}pyriinidinc-4- 
carbaxamide (TFA salt) 


508 


B 


49 




N-(23-dini«lK>xybeiizyI>-5,6- 
dihydioxy-2-(4- 
metfaylplienyI)pyriiiiidine-4- 
caibaxamide 


396 


A 


50 




N-(3-chloro-4-fluorobenzyl)-5,6- 
cfihydioxy-2^4- 
methyIphenyl)pyrimidinje-4- 
carboxamide 


388 


A 



-180- 



PCT/GB02/04742 

WO 03/035076 



51 



|2.{44((fic&ylamiiK))methyqphcnyl}| 467 

Lfihydraxypvrinridine^4- 
caiboxaniide (TFA salt) 



B 



52 



L^23-diiiKthaxyb(aizy^5,6- 
^droxy-2r[4-(pipcridm-l- 
lyh^yOpbenyOpyrimicfine^ 
Icarboxamide (TFA salt) 



479 B 



53 



0)-5,6-dyrydiaxy- | 449 

|2-{4-(pyirolidin-l- 
I ylmcdiyI)ph<^I}pyn mi<3ijlCr4 " 
Icarboxamide (TFA salt) 



54 



55 



|N-<23-dinielboxyl)aizyl)-5,6- 

Idihydroxy^CMl-pip^^ 1 - 
|ylc%l)pheay^^ 
Icarboxamide (TEA salt) 



dihydroxy-2-{4-[(4-« 
I l-yl)rj^llpr^ynpyriimdii 1 ^ 
caiboxamide (TFA salt) 



494 I B 



56 



|N^23MJiinetfioxybenzyI)-5,6- 

yl)phecyIJpyrimidiiie-4- 
I carboxamidc (TFA salt) 



465 



OH 




N-<3-^hIoio-4-metriy1be3^ 

dihydjoxyr^rirnidine-4- 

carboxamide 



292 (M- 



-181- 



WO 03/035076 



PCT/GB02/04742 




4-(4-fto0robeazyI)-5,6' 
dihydroxypyrimidine-4- 
carboxamide 



N-[4-ftuaro-2r 
tnfluaroiiietfayDbenzyQ-5,6- 
dg^droxypyriTmdme-4- 
carboxflmidc 



Z62(M-: 



jqL(23-dimctfao(xybcnzyl>-5,6- 

ctihydroxypyriinidnie-4- 

caiboxamidc 



dihydroxypyriinidinc^ 
carboxflmidc 



332 



HH(M- 



Table9 




K^yridiiH2-ylmethyI)p^^ 
2,4-(ficarboxamide (TFA salt) 



396(M-0 



N^4-flnoiobcn2yl>-5 F 6^y<Jn3xy-^ 

^npaazin-l-ylcaibonyDpyri 111 ^^ 
4-caibGxaniide (TFA salt) 



N4K4-fluorobcn2yl)-5,fr4ihydioxy- 

{^2r(2rinoiptiolii^4- 
yl^fayOpyrimidine-2,4- 

dicarboxamidc (TFA salt) 



H 



376 



-182- 



PCT/GB02/04742 

WO 03/035076 



4 




N^T -dibenzyl-5,6- 

dihydroxypynjmdme-A4- 

dicarboxflmi<ie 


379 


H 






N2r<4-fluorobc^I>-5,6^iihytiroxy- 
N4-{2rmarphofin-4- 
ylediyt)pyriniidin^-2,4- 
dicarbaxamide (TFA sail) 


420 




5 










-183- 



WO 03/035076 



PCT/GB02/04742 



6 


OH 

O 


2-benzyi-N-(4-flnoioben2yI>-5,6- 

dihydroxypyramdme-4- 

caiboxamide 


354 


A 


7 




2-benzyl-5 f 6-dihydroxy-N-<l- 
naphthylmediy0py™u{finer4- 
carboxamide 


386 


A 


8 


o 


2-ben2^l-N-(3-flaorobenzy 0-5,6- 

dihydiaxypyrinridme-4-- 

caiboxmmde 


354 


A 


9 




2~bexizyl-N-(3,4-difluorobcnzyl>-5,6 

dihydroxypyrimidine-4- 

carboxamide 


372 


A 




^^^^ 


2-(13-benzodioxol-5-ylmethyI>-N- 
(3,4-difluorobenzyI}-5,6- 
dihydroxypyriinidine-4- 
caiboxamide 


416 


A 


11 




2^1>4>enzodk)xol-5-ylDicdiyI}-N- 
[4-fluofo-2KtrifluoronKAy0beo^ 
5 t 6Hfihydroxypyrimtdinc^4- 
caiboxanude 


466 


A 


12 


^^^^ 


N-<4-fluorobenzyI)-5,6-dihydroxy-2 

(2-phcoylettiyI)pyrimidSi»4- 

carboxanride 


368 


A 


13 




NK^fluor6benzyl>-5,6-^ydioxy-2- 

(3^enylpropyl)pyrimidine-4-- 

caiboxamide 


382 


A 



- 184- 



WO 03/035076 



PCT/GB02/04742 



14 




^3^fimethoxybenz3^)-5,6- 
<fihydroxy-2r{thien-2- 

yhnefoyl)pyrim&^^ 



4fl& 



15 




16 




17 




19 




20 



N<4-fliKOT>bcnzy^5,6^aydioxy-2] 420 

[(moxpholin-4- 
y IacetyI)amnK>JiiK^ 
4^a!boxannde(TFA salt) 



24(benzoylammo)m5&yI]-N-(4- 
fluorobenryI)-5,6- 
dihydioxypyriniidiiie--4- 
carboxamide 



N^4-fluoit)bai2yI>5,6^ydroxy-2j 363 

ni0ipholhh4-yln^ 
4-caiboxamide (TFA salt) 




ten2yl2K4-{[(4- 

fluorobcnzyDaminoJcarbonyl }-5,6- 

dihydit)xypyriinidin-2- 

yl)ethylcarbamate 



2^[2-(bcnzoylamino)ethyIl-N-(4- 

fluorobeazyI>-5,6- 
/fihyrfmxypyiimidine>4- 
cait>ox&nnde 



441 



411 




N-<4-fluorobcnzyl)-5,6-dihydroxy-2| 278 
mctfaylpyriniidiiie-4-carboxaiDidc 



-185- 



WO 03/035076 



PCT/GB02/04742 



21 




2-{[(N^r- 

dimetbyIglycyI)ainino]methyl }-N-(4 
fluorobenzyl)-5,6- 
dihydroxypyrmridine-4- 
carboxamide (TFA salt) 


378 


I 


22 




2-(bcnzyloxycaibonylaminomcthyI> 
N-<^ne(hoxybeozyI)-5 w 6- 
<HhydiQxypyrirnirime-4- 
carboxamide 


439 


A 


23 




2-(benzyloxycarbonylaimiiomcthyI> 
N-<4-chkHobeoryO-5 T 6- . 
dihydroxypyrimidine>4- 
carboxairride 


443 


A 


24 




2-(benzyloxycartx>DyIarnmomemyI> 
N^13-bcnzodioxol-5-ylmcthyI>-5 f d 
dihydroxypyrirnidine-4- 
carboxamide 


453 


A 


25 


^^^^^^ 


2-<beo^IoxycaibonylammomcthyI)- 
N-^3-cbkno-4riiietivIbcn2yO-5,6- 
d^ydroxypyrinridine-4- 
carboxamide 


457 


A 


26 




N^rdibenzyl-5,6- 

dihydroxypyrimidine-4- 

carboxamide 


336 


A 


27 




2-beazyl-N-(2-etboxybenzyI)-5 r 6- 

dihydroxypyrimidine-4- 

carboxamide 


380 


A 



-186- 



WO 03/035076 



PCT/GB02/04742 



28 




2-<l»3-benzodioxoI-5-yImetbyl)-N- 
{3KJiloit>^metfayIbenzyI>-5 T 6> 
dihydhtoxypyriinidiiie-4- 
caibaxannde 


428 


A 


29 




2-(l^-beazodioxol-5-ylmethyI>-N- 
(4~fluorobenzyI)-5 F 6- 
dthydroxypyrimidiiie-4- 
catboxannde 


398 


A 


30 




2K13*bcnzodioxol-5-ylmefeyI)-N- 
(2-ethaxybenzyI)-5,6- 
cfihydroxypyriniidine-4- 
caiboxamide 


424 


A 


31 




N-(4-fluorobcnzyI>-5,6-<iihydroxy-2 

(thien-2-ylmethyl)pyriini<fine-4- 

caiboxamide 


360 


A 


32 




N^3-dilon>4-methyIbeiizyI)-5,6- 

<tihydroxy-2^(tfaicn-3- 

ylmetfayI)pyrimidEbe-4-<aiboxaraide 


390 


A 


33 




NK4-ftaor6ben2y^ 

(thiea-3-ylmeihyI)pyrimidine-4- 

caiboxaimde 


360 


A 


34 




2-bntyI-N-(4-fluorobenzyI>-5,6- 

dihydroxypyrimidijae-4- 

caiboxamide 


320 


A 



-187- 



WO 03/035076 



PCT/GB02/04742 



35 




N-(3-^onv4~niediyIbenzyI>-5,6- 
dihydroxy-2-{2- . . 
phenylcthYnpyrimidine-4- 
carboxamide 


398 


A 


36 




hK2-<AoxybeazyI>-5,6-(IihydrDxy- 
2-<2rphenylediyI)pyriniidine-4- 

riwfvncjtmidfi 


394 


A 


37 




N-ben2yl-5,6-<imydroxy-2-<3- 
phcnylpiPpyPpyrimidme^ 

<*untrtt Qnit/iA 

miuoa n ui n ir? 


364 


A 


38 




N-benzylr5 > 6-dibydioxy-2-C2- 
pbenylethyl)pyiiiiiiciinc^4-- 

CaILMJAoIIIIUC 


350 


A 


39 


CH 


2-0>«i2yloxycaibonylaminomethyl)- 
N-<2-etboxybccryl)-5,6- 

/K k v/1m v unvrninn i iv^a. 

UUljrUA VI A V U J lllUUHAllIw' - * - 

carboxamide 


453 


A 


40 


OH 


N-beazyl-5,6^dihydioxy-2- 

(pb£iM3xymeAyl)pyrimidine-4- 

carboxflmide 


352 


A 


41 


o 


N^4)is(13-benzodioxol-5- 

ybnefliyI)-5,6-dihydraxypyrii^ 

4-carboxamide 


424 


A 


42 


— —^^^5^° 


NK4K*kwobeazyl>-5 ( 6-dihydioxy-2 

(2-phenyletfiyI)pyriim<iine--4- 

carboxamide 


384 


A 



-188- 



WO 03/035076 



PCT/GB02/04742 




-189- 



WO 03/035076 



PCT/GB02/04742 



51 


cu5g 


N^^oocybeazyl>-5,6^ihydroxy- 

2^tWea-3-yImethyJ)pyTiiradine-^ 

carboxamidc 


386 


A 


52 




N^4^orobenzyI>5,6^ydraxy-2 

(tfaien-3-yln^yI)pyriniidnio-4- 

caiboocandde 


376 


A 


53 




2r<2^-^fimetboxyetiiyI)-N-<4- 
fiucffobcnzyI)-5 T 6- 
dihydrojcypyiimidine-4- 
carboxamide 


352 


A 


54 




2-C(acctyUmino)mctfa^3^-(4- 
fluorobenzyI)-5 T 6- 
dihydtaxypyriiiiidiB©-4- 
carboxamide 


335 


I 


55 




N-<2,3-duiiettiaxybeiiryl)-5,6- 

dihydioxy-2K3- 

pheuylpiopyl)pyriniidinfr4- 

carboxamide 


424 


A 


56 


Q fV n 


2Kbcn^k>xycaibcmy!aniiiioaicthyI>- 
N4>anyl-5,6-dihydrnxypyrinudin^ 
4-carboxamide 


409 


A 


57 




2-(ben2^1oxycaTbonyIaimroinethyi)- 
N-(2-methoxybcnzyI>-5,6- 
dihvdioxvpvunridni&4- 
carboxamide 


439 


A 


58 




2^beQ2yloxycarbonylaminomemyI)- 
N-<2^fliioromemylbenzyI>>5 t 6- 
dmydiaxypyrimidme-4- 
carboxamide 


477 


A 



-190- 



WO 03/035076 



PCT/GB02/04742 



59 




2-benzyl-N-^3-*me&oxybcnzyI)- 

5,6-<fihydbroxypyrimidhi©-4- 

caruaxannae 


396 


A 


60 




NKl>ben20dioKOl-5-ylmetfiyI>-2. 
boizyl-5 T 6-dfliydruxypyiiuiidine>4- 
caiboxanude 


380 


A 


61 




N-ben^I-2^,4-dim^boxybeazyI)- 

5,6-dihydroxypyrimidin©-4- 

carboxaimde 


396 


A 


62 




dimethoxybenzyI>-5,6- 

dihydroxypyrimidine-4- 

caiboxamidc 


444 


A 


63 




2^,4-dunctboxyben2yl)-N-<2- 
ethoxybenzyl)-5,6- 
dihydioxypynnuduie-4- 
carboxamide 


440 


A 


64 




N-<13-benzodioxol-5-ylmcthyI)-2- 
(3,4HffimBtfaoxybcnzyI)-5 I 6- 
dihydroxypyriimdiiie-4- 
catboxanride 


440 


A 


65 




2<13-beazodioxo^5-ylinetfryrl>^. 
bemyt-5,6n3ihydiaxypyrimidiiie-4- 

rgAntamiHft 

vti m in* n*"* 


380 


A 


66 




2^13-ben2XKiioxol-5-yliaEiAyl)-N- 
[4-flu0ro-M^roromc^yI)benzyl> 
5,6^Khydroxypyrimidmc-4- 
caiboxazmde 


466 


A 



-191- 



WO 03/035076 



PCT/GB02/04742 



67 




H^2,4-dimedioxybcnryI)-5,6- 
dihydroxy-2-<2- 
phenylethyl)pyrhnidinfv4- 
caiboxamide 


410 


A 


68 


IT 0 *" 


5,6-dihydroxy-N-(3-metiK)xybeozyI) 
2- 

(2-phenylethyI)pyrimklme-4- 
caiboxamide 


380 


A 


69 




5,6^ydroxy-NK3-memoxyben^I) 
2^1bien-3-ylnicthyI)pyrimidme-4- 

caiboxamide 


372 


A 


70 




N-(2 F 4-dimetboxybeaizyl>-5,6- 

dihydroxy-2<tiDlen-3- 

YimcthYl)pyrinridinc-4H3iboxaniide 

J 1 J fir J 


402 


A 


71 


■r-v^ >J v ^ 


N-beozyk2-butyl-5,6- 

dihyditucypyrimidinc-4- 

carboxamide 


302 


A 


72 




NK4-fluoiobcn^0-5,6-dihydnMcy-2 
[(isonicotinoy lainino) mediy IJpyriim 
dGne-4-caiboxamide (XFAsalt) 


398 


I 


73 


u 
o 


2-[(dimethylammo)melbyI]-N-(4- 
fliKHobenzyI)-5,6- 
dibydroxypyrimidinc^- 
caiboxamide (TFA salt) 


321 


C 


74 


O 


2^13-benzodioxoI-5-ylmethyl)-5 f 6- 
dihydroxy-N-<3- 
methoxybemyI)pyriiiridiae-4- 
caiboxamide 


410 


A 



-192- 



WO 03/035076 



PCT/GB02/04742 



75 




N-(23-diinethoxybcozyI>-5,6- 
<Ehydroxy-2- 

j J . M ^ ■— * J — — - — jf 

(phenoxymetnyl/pyriiiijfliufi^-*- 
caiboxamide 


412 


A 


76 




2^aminomethyI)-N-(4- 
fluorobenzyI>-5,6- 
<fihydrQxypyrimidine-4- 
caibaxamkIe(HClsalt) 


293 


A* 


77 




2r<bcnzyloxycaibooylaniiiioniediyI> 
N^23-dnwihoxybcnzyl)-5,6- 
dihydroxypyiiniidine-4- 
caiboxamide 


469 


A 


78 




2<13-beii2X)dioxol-5-ylmclhyI>N- 
(23-dimetbcpcybcnzy]>-S,6- 
dihydroxypyri mi ri rnc-4- 
caiboxamide 


440 


A 


79 




N-(23-dimethaxybenzyI)-5,6- 
dihydroxy-2^2- 
phenylethyI)pyriinidine-4- 
carboxanride 


410 


A 


80 




N-<23-dime<boxybenzyI)~5,6- 

dihydraxy-2r(tfaien-3- 

ylmelhyI)pyiiiiiidine-4H2irboxamidc 


402 


A 


81 




2KanniK>nic^l>-N-bcnzyl-5,6- 
dihydroxypyrimidiiie-4- 
caiboxamide (TFA salt) 


275 


M 


82 




2^ul^N-{23'<iinicto 

5,6-dihydioxypyrimidine^4- 

carboxamide 


362 


A 



-193- 



WO 03/035076 



PCT/GB02/04742 



83 


*0c^ 


dfeaettaxybeozyD-5,6- 
dihyifauxypyrniiidio&-4- 


456 


A 


84 




(fimetboxyethyI)-5 ? 6- 

dflrydi03cypyriimdrfH>4- 

catboxamide 


394 


A 


as 




N-{4-fInorobeffi^I>-5,6-dihydroxy-2 
({ [(4-methylpiperazm- 1- 
yI)acctyI]amiiK)}methyI)pyiiraidine- 
4-carboxamide (TFA salt) 


433 


I 


86 




2-bcn2yI-N-(4-flooiobeii2yl)-5- 
hydix»cy-6-(2-morpholiD-4- 
yledioxy)pyriiiiidiiie^4-<axboxazxude 
(TFA salt) 


467 


J 


87 




2r-beazyl-6-|> 

(dimetiiyIainino)etboxy3-N-(4- 
flaOTt)bcmyl)-54iydroxypyiiniidinc- 
4-caxboxanride (TFA salt) 


425 


J 



-194- 



PCT/GB02/04742 
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|N^4-fiuoiobdj2y^5,Miivdio^-2^ 363 
I (4-methybn<Kiliolin-2- 

y I)pyriimdinfr4-^^ (WA 

salt) 



|diincthy^yc^)nioipholhi- 
(4-flnOToboaz3^>-5,6- 
dUiydroocypyrinudine-4- 

IcaAoxamidc (TFA salfl 



MdirtiK»cyiiB5tfa^N-(4- 
|fluorobeiugtf)-S f 6- 
Idaiydioaypyrin^^ 
jcaiboxflmide 



|N-ben2yl-5,6-dihydroxy-2- 

I [mcthoxy (pheoyDmctfayQl 
|4-caitx)xaniidc 



434 



366 



366 



teSa^dro^y^^ 396 

12- 




|[medioxy(pbOTyr)^ 
° 14-caiboxainide 



|2-[l-(benzykixy)botyI}-N-(3,4- 
|fiflnoroben2yI>-5 f 6- 
Jdihydroxypyriinidine-4- 
Icaiboxainide 



|2-4:i-(beiizylaxy)biity0-N^ 
j4-metfaylbenzyl)-5 f 6- 
I dihydroxypyriimdii^ 4 - 
Icaibaxandde 



444 



456 



-195- 



WUIM/U.WU/© 





oil 


2-[{benzyIoxy)(phenyI)melhyI]-N- 
(23-dimetfiaxybeDzyI)-5 f 6- 
dihydroxypyrijmdme-4- 
carboxamide 


502 


A 


9 




2-[(ben2yloxy)(phcny0methyI]-N-(^ 

fhiorobenzyI)-5,6- 

dihydtoxypynmidme-4- 


460 


A 


10 




2^[(beii2ykKcyXpbenyI)nicfliyI]-N-(3 

cfalon>4-melfayIbeozyI)-5,6- 

dihydioxypyniinduiG^4~ 


490 


A 


12 




rH23-dtoethoxybenzyl>5,6- 
dihydroxy-2- 

[mcthaxy(phcnyl)ira*hyI3pyri 

4~carbojuuiride ■ 


426 


A 


13 


OH 


N^4~flucnx)bciB!yl)-5,6~<iihydroxy-2 
[metboxy(phenyl)methyI]pyrimidine 
4-caibaxamide 


384 


A 


14 




N-<3-chk3co-4-mcthyIbenzyI)-5,6- 
dihydroxy~2r* 

[mctfaoxy(pbenyI)mediyI]pyriraij(fine 
4-carboxamide 


414 


A 


15 


OH 

OH O 


N-benzyl-5,6-dmydio«y-2n(l- 

iydroxybutyQpyriniidtnc*4- 

caiboxamide 


318 


A* 


16 


V 

OH O 


W^^OTo^melhyIbenzyI)-5,6- 
lihydroxy-2-<l- 
iydroxybutyI)pyriinidine-4- 
:arbQxamide 


366 


A* 



-196- 
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N-(4-flnorobaizyl>5,6-dihydroxy-2| 336 
(l^droxybutyl)pyriinidine^- 
carboxamide 



jdihydroxy-N-(3- 
icarbaxamide 



Kl^cn2DdioxoV5-ylmctfayI)-5; 

ldibydioxy-2^ 
|[nictfioxy(pbeayI)inetbyI 
taxmde 



|2-[l-(benzylaxy)butyll->H23- 
ldimetboxybenzyI)-5,6- 
ldihydroxypyrinridiiier-4- 
Icarboxamide 



|2-[(bcozyloxy)(phenyI)inethyl]-N-[4| 528 
|fluoio-3KtrifluoTomethyI)benzyIl- 
|5,6^ydroxypyrimidine-4- 
Icarboxamide 



438 A 



221 




]NK4-chlorobenzyI)-5 ,6-dihy droxy-2 
I [metlK>xy(phenyI)methyI]pyriim 
|4-carboxamide 



400 I A 




]5,6-dihydroxy-N-(2-methoxybei 
2- 

I [methoxy(phenyl)n^y l]pynmidine 
|4-carboxamide 



-197- 
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31 




benzyl 4-[(ben2yIoxyX4-{[C23- 
dimetboxybcnzyI)ainmo]caibony 1} ^ 
5,6-<Ehyoioxypynimaitt-2- 
yl)methyl]pipetidme- l-caiboxylate 


643 


A 


32 


OH 


24(benzyloxy)(piperi(fin^- 
yI)metfiy^N-<23-<Iinie^^ 
5,6-dihydroxypyriiiiidm&-4- 
caiboxamide (TFA salt) 


509 


A* 


Table 








1 


OH 

at, o 


N^S-chloro^metbylbcnTyiy-S^ 

dihydroxy-2-isopropylpyriniidine"4- 

caiboxamide 


336 


A 


2 




N^4-fIiKWobeD2yI>5 ( 6-^y<in»cy-2 
( 1 ^heny Why I)pyriimdinc-4- 
caiboxannde 


368 


A 


3 


^^^^^^^^^^^^^ 


N-^K*kHO-4-niediyIbcazyI)-5,6- 

dihydioxy-2-(l- 
phenyletbyI)pyrinridiii&-4- 

caiboxamide 


398 


A 


4 




N-£4-fluaro-2- 
(trifluonnne*liyl)benzyI3-5,6- 

dihydroxy-2-<l- 
phenylethyI)pyriniiduie-4- 

caiboxamide 


436 


A 


5 




N-(3,4-<lifluoiobciizyI>-5,6- 
dihydroxy-2-isopropylpyrimidinfr-4- 

carboxamide 


324 


A 
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6 


^^^^^^ ^ 


N-bcnzyl-5,6^ihydroxy-2-{l- 

phenyIethyI)pyriinidine-4- 

caiboxamide 


ten. 

350 


A 


n 
t 




N^2-ctfaoxvbenzyI>-5 1 6-difaydiQxy- 

2^1-phenyle^l)pyiimidine-4- 

caxboxanridc 


394 


A 


8 




NK^4-dimetboxyben2yI)-5,6- 
<fihydroxy-2-(l- 

caiboxamkle 


410 


A 


9 




N-(13-benzodioxol-5-yImethyI>-5,6 

<fihy<faoxy-2-(l- 
phenyletbyl)pyrimidiiie^4- 

catboxanride 


394 


A 


10 




hH4-chl(HobcnzyI)-5,6-dihydroxy-2 

(l-phcoylctbyI)pyrinridin&^- 

carboxamide 


384 


A 


11 




5,6^ihydroxy-N-(3-nffithoxybeiizyI) 

2^1-phenylethyI)p>rLmidin&-4- 

carboxamide 


380 


A 


12 


OH 

CH, O 


hK4^1norobenzyI>5,6-<iihydioxy-2 
isopropylpynimdhie-4-^ai)Qxaimde 


306 


A 



-200- 
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13 


GH 

^^^^ 


NK2,3-<iimetboDtybenzyI)-5,6- 
cfihydroxy-2-(l- 
phenylediyI)pyrimKline-4- 
carboxaimdc 


410 


A 


14 


F 


N-{4-fluoro-2- 

(tntuioioincinyijDcnzyihJF^ 
dihyd^oxy-2-isoprr^lpyninidin&4- 

caiboxamide 


374 


A 


15 




N^2-cdwxybenzyI)-5,6^Iiliydr^ 

2-isopropyipyrimidme~4- 

caiboxaimde 


332 


A 


16 




01DyittVAy-^3t5U|llV|>j'yjrXlinii Illicit— 

carboxamide 


348 


A 


1*7 
1/ 




^l>benzodioxol-5-ylnirthy0-5 f 6 
dihydroxy-2^isopropylpyrimidijie^4- 
carboxamide 


332 


A 


18 


CH, O 


N-benzyl-5,6^iihydroxy-2- 
isqpf^y^iynintiKfH^A-arixiynTni^ 


288 


A 


19 


CH, O F 


N-t4-fluoro-3- 
(triflaoromethyl)baizyI]-5,6- 
dihydiDxy-2-isopropy^jyrimidine-4- 
caiboxamide 


374 


A 
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20 




N^4-dimeiiW(^1)cii2yI)-5,6- 
dihydioxy-2r-isopn^yIpyriinidme-4- 

caiboxamide 



Table 13 



OH 








N4K^J-2^cyeiopeatyl-5 t 6- 

dihydioxypyriniidine-4- 

caiboxmmde 



]s^3^il(m>4Hnelhylbea2yI>2- 
cyctopcntyl-5,6T 
ihydroxypyrimidiiic-4- 
caibaxannde. 



2-cyclopentyl-N-<4-flu(Hobenzyl> 
5 t 6-dihydxxjxypyriimciine-4- 
carbaxamide 



2-cyctopcnty^N-{23- 
dimeaioxybcnzyI)-5,6- 
itihydmrypyrimidinc-4- 
caxbaxamide 



5,6^^ydioxypyriinjdiii&-4- 
caiboxamide 




314 



2rcydopentyl-N-[4-fluoro-2- 
(trifluoromethyDbenzyr|-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 



400 



-202- 
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7 


OH 

\ ' o 


9 

°>CH, 


2-cyclopectyl-5,6-dihydroxy-N-(2- 

nict!K>xybe»2yI)pyriinkfiiie-4- 

caxboxamide 


344 


A 


8 


OH 


00 


N^134)eo2omoxot5-yliiicai3^-2- 
cyclopeotyl-5,6- 
dflrydioxypyiiHiidifie^- 
carboxanridc 


358 


A 


9 






2-cydopentyl-5,6-dihydraxy-N-(3- 

XQethoKybenzyOEFydmidm 

caifoaxaxnide 


344 


A 


10 


OH 




2-cyclopcaityl-N-(2,4- 
dimetfaoxybcnzyO-5,6- 
dihydroxypyiTTTiirim<v4- 
caiboxanride 


374 


A 


Tabl< 


^14 , 






1 




N^,4-difliioxpbeiizyl>-5,6- 
(Ehydroxy-2r-{moiphofin-4- 
yKphenyDmediyri 
pyrtmiffhM^catboxaxmde fTFA 

salt) 


457 


B 


2 




N^4-fliM)roben2yI)-5,6-^ydroxy-2 
[moarpholiih4- 

yl(j^toyI)n^yI]pyriinidiii&-4- 
cartxixamide (TFA salt) 


439 


B 


3 


OH 


XT' 


N-(4-fluoiobcnzy^-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


397 


B 
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4 


r it 


^4-ftaor6benzyl>-5,6-dihydroxy-2r 

I)(phenyI)inetbyI]pymnidm&-4- 
caiboxamide (TFA salt) 


485 


B 


5 




t^4-flnoroben2yl>-5,6-dihydroxy-2 

phenyl[(pyrufin-3- 
rlmethyI)anniK>]me&yl}pyriniid^ 

4-carboxamidc (TFA salt) 


460 


B 


" 6 


^^^^ 


q^ F 5^dilaiobeaizyI^ 

(dimctibylainiiK))(phcnyl)n^thyD- 
5 f 6-dihydroxypyriim<Knc-4- 
caiboxanride (TFA sail) 


447 


B 


7 


0 


N^4-fluarobenzyi)-24(4- 
fbnnylpipcxaziii- 1- 
yl)(pbenyl)mcthyl>5,6- 
dihydruxypyriimdire-4- 

caiboxamide (TFA salt) 


466 


B 


" 8 


CH 

r 
0 


NK4-flnorobenzyI>-5,6-diliydroxy-2 
[{ p^lB-inridazoM- 
yI)proRrflaminoJ 
(phOTyI)methyIlpyi^^ 
catbaxamide (TFA salt) 


477 


B 


9 




K-(4-fluorobeozy^2HI(4- 
flmm>bcnzyI)aimno3(phfiayl)niediyl 
]-5,6^ydroxypyiinii*no-4- 
caiboxamide (TFA salt) 


477 


B 


1C 


V •' ■ . 


NK4-fluofobcnzyI)-5 1 6-dihydioxy-2 
[(4-methylpiperazin- 1- 

carboxamide (TFA salt) 


452 


B 
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11 



|2-H(3 4-din^oxybeazyl)amino] 

(pfct*yl)nie^^ 
|5,6^yf5n)^yrinndme-4- 

UiboXAOiideCrFAsalt) 



519 I B 



12 



0>^ 



13 



[C2^yl-2>dihydro- 1H ' indo1 " 1 ' 
|yl)<pliatfl)m^ 
carboocamide (TFA salt) 



|[[4^>melhoxyE^yI)piP era ^" 1 ' 
Icaiboxflimde (TFA salt) 



544 B 



14 



OH 



15 



16 



17 



OH 



^^4-difluoiobenzyI)-2- 
F[(diincthylainmo)(phenyI)m^ 

|5 t 6-dihydiaxypyri^ 
Icaiboxanridc (TFA salt) 



415 I B 



|i^fli»arobcnzyI>5 > 6^dioxy-2 
|{phenyl[(pyridiiHt- 

yhnetbyI)aii^o]ii^yl}py riinldm ^ 

4-caAoxannde (TFA salt) 



|N-(3,4-difluorobciizyl>-5,6- 

dihydroxy-24phcnyl(j^pcri<fin-l- 
lyi)med^QpyriinidincH4- 
cafbaxflmide(WAsalt) 



fei5^S^05i^ydroxy-2 
[phenyl(piperidin-l- 

lyOmelhyOpyriinid" 10-4 " 
|carboxainide(TFA salt) 



460 B 



437 I B 
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23 



24 





2n[(diiw&ylamiDo)(pheayI)methyl3 
N-<4-fliKHobenzyO-5,6- 
|(fihy(fatJxygyriimdme-4- 
caibaxamide 



397 | B 



NK4-fl««oben2yI)-5,6^ihydroxy-2-| 494 

[{ {3-<2-<M«>pyrroli<iin-l- 
yi)popyI}ainiik)y(pbenyI)me%l]py | 

LnianM-caibaxifflwfc (TFA salt) 



[N^4-flocHobemyI)-5 1 6-^^rOKy-2| 512 
[{{2-(lH-iiidol-3- 

y I)clhyI3airano}(pbcnyl)xiiethyIlpyri j 
imdinc^^iboxaimdc (TFA salt) 



473 



[[bcnzyl(me&yl)aiimo)(pbcnyI)niet| 
|hyi]-N-(4-flaoiobcnzyI)-5.6- 
dihydroxypyriinidine-4- 
caiboxamide (TFA salt) 



2^[l,4-dioxa-8nazaspiro[453dec-8- 

ytCphenyDnK^y 1 !-^ 4 - 
fluorobcazyI)-5,6- 
dihyd^oxypyrinudiii&4- 
carboxamide (TFA salt) 



B 



495 B 



|^4-fluorobeazyI>-5,6^clrw^-2| 467 
J|I(2S>2r(ineahoxyiiMAyQpynoHdin 
l-y5(phenyl)nietfiy^ 
Icarbaxamide (TFA salt) 



N<4-fluotoben2yI)-5,6Hiihy<boxy-2| 460 

{phenyl[(pyri<fin-2- 
|ylinelhyl)amino]in^ 

axamide (TEA salt) 



B 



-206- 
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480 B 



496 I B 



NK4-fhMWobaizyI}-5,6-dihydroxy^2 

pheoyl[(2-pipeddm-l- 
y ^y!)ainniD]nielh^}pyiiniid 
caHxncaniide (IFAsah) 



N^4-flucm3benzyI>-5,6-<iihydroxy-2 

]3-nior^i6lin-4- 
propyI)ainmo](pheayI)nJCtiiyr 

nddii»4-caAoxanride (TFAsah) 



N-bcDzyl-5,6-dihydroxy-2- 
JmorphoKD-4- 

yl(phenyl)nK^yIlpyrimidinc^- 
caiboxamidc (TFA salt) 



2^(diniediylamiiio)4)h(aiyl)nicthyl] 
N-(4-flDorobeiizyI>-5 t 6- 
dihydroxypyrimidiiie-4- 
cartxwtamide (TFA salt) 



J[(1S)-1- 

nK^ylpn^yllainino)(phenyI)ia^y 
jpyrimidine-4-caiboocamide (TFA 

salt) 



N^ f 4^uarobaizyI)-5,6- 
dihydroxy-2-[(4-m^liylpiperazin-l~ | 

yl)(^yl)niemygp^^ 
carboxamide (TFA salt) 



N-<2HetboxybcnzyI)-5,6-dihydroxy- 

2-[moipholin-4- 
yl(phenyl)mcAyQpyriniidiiie^ 

carboxamide (TFA salt) 



470 B 



465 I B 



-207- 
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_(23-dimethc^ybeazy^-5,6- 
dihydioxy-2r[(*1 -inefl\ylpiperazan-l- 

caiboxamide (TFA salt) 



33 




CUM 



34 




35 



OH 




H.C^CH, 



36 





494 



405 



413 



415 



^4(lS>23-dihydit>-lH-mdeD-l-yl 
2-[(*me(hylammo)tplienyi)nie&yr 
5,6-dihydnixypyriimdiiie-4- 
carboxamide (TFA salt) 



(dimethylaminoXpbenyDm^yO- 
5 r 6-(fihydioxypyrimidiiK>4- 
carfxjxaniide (TFA salt) 



N-(3,4-difliKHobeiizyO-2- 
XdunethylanmK>)(phenyQiiietfiyIl- 
5,6^fihydioxypyriiiridiii&4- 
carboxamide (TFA salt) 



2H;(din^ylamino){phenyI)inethyI 
5,6-dihydroxy-N-(3- 
methoxybcii27l)pyriniidfaie-4- 

caiboxamide (TFA salt) 



N-{4-fluoiobcQzy^5,6^dihydroxy-2j 482 

H(2rnKHpholin-4- 
yl^yI)anrino](phenyI)mctiiyI}pyri 
n ridino4-caiboxaimde (TFA salt) 



409 



B 



B 



B 



B 



B 



B 



NK4-fluoioben2ylV5,6-diltydroxy-2^ 466 
{ phenyl£(2-pyiroUdiii-l- 
yIethyl)ajiuiio]iiieAyl}pyriini^ 
caiboxamidc (TFA salt) 
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39 


OH a« 


NK4-fliiOTt)bCT2yI>5 f 6-d^ydroxy-2- 

KK1RH- 

hychoxymetfayOpropyl] amino } (phe 
nyI)methyQpyrimidmc-4- 
caiboxamide (TFA salt) 


441 


B 


40 




24(diemylaimiK)Xpli^0ine&yrhN 
<3,4-<fifluorobenzyi)-5,6- 
dihydroxypyriini<tine-4- 
carboxanride (TFA salt) 


443 


B 


41 




24(dietfayIamiiK))(pheoyI)inediyq 
(4-fluorobcnzyl>-5,6~ 
dibydroxypyrinridino-4- 
caiboxamide (TFA salt) 


425 


B 


42 




2-{(4-benzylpiperaziD-l- 
yIKphenyI)metiiyl]-N-(4- 
fluoK>benzyl)-5 f 6- 
dihydroxypyrinridine-4- 
caiboxaniide (TFA salt) 


528 


B 


43 




N-bcaizyl-2- 

[(diniediyl2ininoKpbCTyI)ii»thyI3- 
5,6-d^ydroxypyrimkiinc-4- 
carboxamide (TFA salt) 


379 


B 


44 




NK4-ftoarobenzyI^ 

Qinetl^l(l^nctfiyiiH^crid&Q-4- 

yl)amiiio](pbenyI)n^yI]p>Tiniidin 

.jt^HttinvMnwl^ ri'H'A oalfi 


480 


B 


45 




N^4-fluoroben^I>5,6-dihydraxy-2 
[(2-methylpynoEdin-l- 
yI)(phenyI)methyl]pyrimidine-4-- 
carboxamide (TPA salt) 


437 


B 
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46 



OH 




47 



48 



49 



50 






_{23-diiiietlioxybenzyI)-5,6^ 
dihydn>xy-2-[rooipholin-4- 
yl(jtoy!)nietfiyI]pyriniidme-4~ 
caiboxaimde (TFAsall) 



js^2^hoxybenzyI)-5,6-dihydroxy> 

2-{pbenyl(pipcridiii-l- 
yl)metiiyl]pyriniidme~4- 

caiboxaimde (TFA salt) 



481 B 



5,6^ydroxy-NK3-mrtboxybcnzyi; 
2-[phenyl(piperidin-l- 

carboxflmide (TFA salt) 



5,6-ahydioxy-N-<3^ncthoxybai^rI) 
2r-[morpboUD-4- 
yl(pb^l)metfiyl]pyiM^ 
caiboxanride (TFA salt) 



N^4-fluoiobcn^^5,6-Oilvdiaxy-2 
[phcaiyI[C2S)-2-^ym>Iicfii»-l- 
ylmethyiypynolufiiHl- 
y rjmelhy I } pyrimidm&-4- 
caibojuunide (TFA salt) 



449 B 



506 




52 




N-<23-dmiethoxybenz^ 
dihydioxy-2-[phenyl(piperidin-l- 
yi)n^yl]pyrimidinc-4- 
caiboxamide (TFA salt) 



5,6^ydroxy"N^inetfaoxybenzyl) 
2r-[(4-mediylpiperazin-l- 
yD^bcnyl)mediyDpyrimio^&4- 

caiboxamide (TFA salt) 



479 



464 
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fluOTobcnzg1)ainmo](plienyI)meaiyl | 
j(TFA salt) 



460 B 



NK23-d«nethoxybcnzyI>-2- 

[(dhnetfaylaniii^^ 
5,6-dihydroaypyiiin^^ 
Icarixixamide (TFA salt) 



439 B 



floraobetizyi)^ | 
|>5,6Klihydroxy-N-<pyridhi-3- 

yhncfliyI)pyriniWino^-c^^ 
I (TFA salt) 



5,6ndihydio^-^lphenyl[(pyri^^ 
y imethyI)anHno]ine^ 

Icarboxamidc (TFA salt) 



460 B 



24((fie&ylainiiio)(phcayI)in^yQ-^ 
(2,3-dunedKixybcazy^ 
rH, jdihydroxypyrinridine-4- 
^ carboxaimdeCIFAsaU) 



467 B 



TablelS 





N^4-flu^bcai2yl)-5,tMfahydroxy-2, 

l-methyl-HCpyridm- 2 - 
ylcarbonyl)anto3etbyl}pyrii^* ne - 
4^caiboxamide (TFA salt) 



N44-fluorobenzyI)-5,6^1ihy(iroxy-2 
{ l-[(pyridin-2- 

ylcart>onyl)ainino]cyclohexyl}pyrini 
idine-4-caiboxaimde (TFA salt) 




-211- 
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WO 03/035076 




HP at £ 



NK4-flnorobenzyI>-5,6-dihydioxy-2j 448 
4 l-metbyVH(nKHphofi 
ylacetyl)aiiin^^ | 
catboxanride (TFA salt) 









2-[Hacc(ylaimiK))cyclobexyfl-N-(^ 
flaarobenzyI)-5,6- 
dihydroxypyriinidine-4- 

caiboxamide 



NK4*io«*eazy0-5,WiM rt ^ 
[1-metfayl-l- 

(m^lanmK))etfayI]pyriniidmfr4- 
caxboxanride 



N^4-fhiorobexi2yI^54iydroxy-6- 
nKthoxy-2-{l-medxyl-l-[(pyridiii-2- 
ylcaibaayDainino]c^l}pyrinridme 
4-caiboxaniide (TFA salt) 



;4-fliwiobeirqrO-5,6- 
dihydtoxypyrinudme-4- 
caiboxanridc (TPA salt) 



bcozylH4-{[(4- 
fliMKobe^l)anriiio3caibcHiyl)-5,6- 

dihydroxypyrimidin-^-ylV 
metfaylcthylcarbamatc 



2-<l-amiiiocyclDbcxyI)-N-(4- 
ftaoroben2yI)-5,6- 
dihydioxypyriinidSne4- 
caiboxamidc (TFA salt) 



403 



389 I E 



455 



-212- 
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10 


OH 

HP CH, g 


2^H<toed^lamiiio)-l- 
medivl^^N^4^fiuoxobenzyI)-5,6 
dihydioxypyrinudine-4-- 
caxboxamide (TFA salt) 


349 


E 


11 


OH 


N^bionK>^floorobCTzyI)-2^[l- 
(dimediylaimiw^l-niethylethyO-S^ 
dihydroxypyriTntdmp-4- 
carboxamide (IFA salt) 


428 




12 




benzyl l-(4-{[(4- 
ftQorobca^I)ainmo]caiboiiyl) -5- 
hydraxy-6^netboxypymmam-2^yl>- 
l-me&yleftylcarbamate 


469 


J 


13 




2<l-aniino-l-mcaiylrthyl>N-<4- 
fluarobenzyl)-5,6- 
dihvdjxncYpyriinidiiie-4- 
caibaocamide 


321 


A* 


14 




benzyl H4-U<2> 
dimedK>xybenzyl)amino]carbonyl }- 

5,6-dihyuioxypynimflin-z-yi/-i- 

methyleihylcarbamate 


497 


A 


15 


HP CH, J 


TKi-am^i-^^^y^y 1 ^^ 4 " 

fluocobenzyI)-5-bydraxy-6- 
m etiKr)^ypy" m ^' np '^~ car ^ OT ^ < ^ 


335 


A* 


16 




2r[Hdraielhylainino)-l- 

njethyletnyO-^^fluo^^ 
hydroxy^methoxypyriniidiiic^- 

carboxamide 


363 


A 



Table 16 



-213- 



WO 03/035076 



PCT/GB02/04742 



OH 



✓OH 



lyOpyimrifiiie^MMiboxanude (TFA j 
salt) 



|l^4-fluorobenzyI>"5,6-ditiydroxy-2-| 488 

{2-phcnyH"[(pyrWin-2^ 
lylcaitKmyi)aniiiK>]ediyl}p> 
axanride (TFA salt) 



l(2-methyH,23,4- 
I tetrahydroisoquiEoiiD-3- 
|yI)pyriinidine*4-carboxami (TFA 

I salt) 



409 



I tefrahydroisoqiiinoIni-3-y I>-N-(4- 
fluorobcazyI)-5,6- 
ldUiydioxypyriniwUiie-4- 
Icarboxanride 



|2-[lKN^SI-diracthylglycyI>-23- 
dihydio-mindolrZ-yIl-N-(4- 

|fliiO(iobeozyi)-5,6- 

I dihydroxypyriniidine-4- 

Icarboxanride (TFA salt) 



466 



|2-<23^ydio-lH-mdol-2-yI)-N-(4 

|flu<xobcnzyl)-5,6- 
jdihydroxypyriimdine-4- 
Icarboxamide (TFA salt) 



381 I A* 



W4-fhiOTobeii2yIV5,6-dihydroxy-2-| 395 
(X^,4-tctrahydroisoqumolm-3- 
j yI)pyrimidhie-4-carboxflmide 



A* 



-214- 



WO 03/035076 
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N^4^flucaobcnzyl>-5 t 6-d^ydroxy-2 
C2^UKwpholin-4-ylacetyI)-lA3,4- 
tEtrahydroisoqirinolin-3- 
yI}pyiinridine^4^rboxainide (TFA 
salt) 


522 


I 


9 




2^1-benzt^l-23-<^y(iro-lH-indol- 
2-yO-N^4-fluaiobai2yI)-5,6- 
dfliydroxypyrimirHne-4- 
caiboxamide 


485 


I 


10 




2r<l-bai2y^23-<^y<iro-lH-mdol-2- 
yI>-N-<4-fliiorobeiizyl>-5,6- 
<fihydEOxypyriniidin&4- 
caiboxaiDide (TFA salt) 


471 


C 


11 




2-[l-(dimethylflmiDo)-2- 
phenytethyll-N^fluorobenzyl)^^ 
d^ydroxypyrinridine>-4~ 
carboxamide (TFA salt) 


411 


c 


12 




benzyl 2-(4-{ [(4- 

fliKHt)benzyI)a7niiK)]carboiiy I }-5,6- 
<fihydroxypyriniidii>-2-yl)iiKlolme- 1- 
carboxylate 


515 


A 


13 




2-[2^^Wimcthyl^ycyI>l F 2 7 3 f 4- 
tetrahydroisoquinoIm-3-yI]-N-44- 

norobeozyI>-5,6- 
dihydroxypyrimidin&-4- 
carbaxamide (TT?A salt) 


4S0 


I 


14 


OH 

■5£ 


tert-bot^l-{4-{[(4- 
uorobenzyl)amino]carbonyl}-5,6- 
£hydroxypyrimidiii-2-yl)-2- 
)henylethylcarbainate 


483 


A 



-215- 



WO 03/035076 



PCT/GB02/04742 



2-{ l-K^Winietf^ 
2-pheaylethyl}-N-(4-fluoroben2yI>- 

caiboxamidc 





IbeozyI2-(4-lK4- 
|flDorobe^I)aiimo]caiboiiyl)-5,6- 

ll-carboxylate 



|N-(4-flnoiobenzyI>-5,6^hydiaxy-2 
I (i^njctbylsoUonyl)pipOTdin-2- 
|yl]pyrinudine-4-carboxamide 




|N<4-fhxorobea2yl>5,6^ydioxy-2 
{ H(4HDKthytU>todiazDlr5- 

I vRcaibcmy Qpipexidin.-2- 
jyllpyriinifin&^l-caiboxaimdc (TFA 

(salt) 

jl<^^fluorobeazy^5,6^ychoxy-2 

I lH-iraidazol-4- 
|ylcatbonyl)piperidin-2- 
| y QpyiimidiQeH4-carboxaiid(Je (TFA 

salt) 

|2-{ l-[(2 t 4-<Umethy^l3-^faiazo t5 " 
yl)cait)onyllpipexW^2-yl}-N-<4- 

|fluorobenzyI)-5,6- 
|<fihydroxypynnridinc-4- 
catboxamidc (TFA salt) 



481 



425 



473 



441 



486 



-216- 
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|N^4-fluarobenzyI>5,6-<fihyditD^-2| 455 
I { i-[(l-methyHH-imidflzol-2- 
jyi)CTrbonyI]piperito-^ 
Jyl)pyriniidiiK>4-caiboxflniide ffFA 

| salt) 

|N^4^uOTobeazyI>5,6^ydroxy-2l 453 
|2-yI]pyriniKfiDe^^ 



to43^S^^^l««y- 2 j 474 | I 
I {H(4^nethylnKaph6Btt-2- 
|^)caiban^lpiperidiii-2r 
I yl }pyrimidincr4-caiboxanride 



2Kl-acctylpipcridm-2-yI>-N-(4- 
JfluorobcnzyI)-5,6- 
jdihydroxypyrimidhier4- 

|cait)oxainide 



389 



101 



12 



<att 



2Kl-bcnzoylpipau&i-2-yl>N-(4- 

IfluorobearyO-S,^ 
Jdihydiaxypyrinndine-4- 
Icaiboxainidc 



|2^[l^anilm(xarbonyDP i P c:ridil ^ 2 " 
|yIl-N<4-£hioi6b£acqr^-5,6- 
ldihydioxypyriinidine-4- 
Icaiboxaimde 



451 



<4-fl0arobenzyI>-5,6-cfihydiaxy-2 

I [IKpyridii^^y 1031 ^^^ 0 ?^^ 2 
yljpyriiiiidine^^ 

salt) 



466 I G 



452 



-217- 



WO 03/035076 
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13 




2-[HIB4>enzmiidazoI-5- 

ykaii)onyI)piperidiit-2-yl>N-<4' 

fluorobenzyI)-5,6- 

dihythroyry™ 171 ^ me ^- 
carboxamide (TFA salt) 


491 


I 


14 




[(ediylaimiK))cait)onyI3piperidiD-2- 
yl}^4-flnorobeazyl)-5,6- 
dihydiVAypyiiiiii(fii*&*4- 
caibaxamide 


418 


G 


15 




N-(4-floorobeazyI>-2-(l- 
fonnylpiperidm-2r-yI)-5,6- 
dihydroxypyrimidine-4- 
caiboxamide 


375 


I 


16 




^4-fluorobe^I>5 f 6-datydroxy-2 

piperidin-2-ylpyiimidine-4- 

caiboxamide 


347 


A* 


17 




^4-fiuorobeozyI>-5 F 6-daiydroxy-2 
[l-(pyridii*^ylmetfayl)pi^^ 

sah) 


438 


D 


18 




N^fluorobcnzyI>-5,6-dihydroxy-2 

f \ lAfmi^wiltMlJmtflPflmfU/* 

\ i -isocicocuK>y ipipcnuiir"^- 
yl)pyrimidinc^4-<aiboxamide (TFA 

salt) 


452 


I 


19 




N-(4-fluOTobenzyI)-5,6-dihydroxy-2 
[1 ^niDrpholm^ylax«tyI)piperidin- 
2-yI)pyrinudine>4-<arboxamide 
(TFA salt) 


474 


I 



-218- 



WO 03/035076 



PCT/GB02/04742 




375 



jfliiorobenz^-5,6- 
caibaxaimde (TFA salt) 



|[l.^pyiidiii-3-ylcaib^ 
lyljpyiijiridine^-caTboxainide (TFA 

salt) 



|NK4-fhwrobe^Ih5,6^iydro^ 438 I D 
tl-feyndm-3.^mc&yl)pBpai^a-2^ 
lyljpyriiiiidii^ (TEA. 
salt) 



|2r<l-bcozylpipcridin-2-yI)-N-(4- 
|ftoorobenzyI)-5,6- 
I dihydroxypyrimid™ e ^- 
caibaxamidc (TFA salt) 



|N^4-fhiorobenzyI>-5,6^ydroxy-24 465 
[l-(2raxo-2-pheaiylcdvl)inP<» dilH2r 

salt) 



|bexizyl2-(4<{[(2> 
ldimedK)xybcnzyl)amino]c^ | 
|5,6^ydioxypyriimdiD-2- 
jyl)piperidm&'l-caiboxylatc 



523 



D 



N^4-fluorobcn2yI)-5 t 6^ydrt^y-2j 403 
|(l-isobatylpiperidin-2-yl)pjr~ :J "~ 
aide (TFA salt) 



-219- 



WO 03/035076 



PCT/GB02/04742 



27 


OH 


^4-fliMMt)ben2yI)-5,6-dihydroxy-2 
(l-methy!piperidii>2-yl)p>Tiinidii^ 
4-carboxamide(TFA salt) 


361 


D 


28 




2-[l-(N^Himietfaylgly^ 
2-yfl-N-(4-fliKH6benzyI)-5,6- 
dihyditwcypyriniidiBe^4- 
caibaxamide (TFA salt) 


432 


I 


29 




2-{HM<fimeti^lamuio)-2- 
oxoetiiyijpipenciin-^-yi. j -r*-v*»- 
fluorobenzyI)-5,6- 
dihydroxypyrimidme-4- 
carboxamide(TFA sail) 


432 


O 


30 




N-<23-dime(hoxybcn2yl)-5 t 6- 
ainyaroxy-z-i i- 
isonicotinoylpiperidin-2- 
yl)pyrimidin&-4-carboxainide (TFA 
salt) 


494 


I 


31 




N^4-fluorobea2yI)~5 T 6-datydrQxy-2 
n _/ nvn /I iTt-/?-v 1 mf^Hi vl ^rri r»ftridi n—2- 
yI]pyrimidine-4--caib^ (TFA 
salt) 


438 


D 


32 




2-<l-benzylpiperidm-2^yI)-N-{2> 
dhnethoxybeazyI)-5,6- 
dihydioxypyriniidiiie-4- 
carboxamide (TFA sail) 


479 


D 


33 




N-<23-dimetfK«yb^ 
dimcdiylglycyl)pq)cri^ii-2-yl]-5 > 6- 
d^ydroxypyrinii<Iin&-4- 
carboxamide (TFA salt) 


474 


I 
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N^23-dunethoocybcaizyI)-5»^- 

dihydroxy-2-piperidht-2^ 

ylpyrimidine-4-caibcjxaimde 



Table 18 
1 




-221- 
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6 




benzyl S-^UP'- 
ethoxybeiizyflaiiiinolcarbonylhS,^ 

difaydraxypyrin^ 
1-caifooxylate 


507 


A 


7 




benzyl 3-{4- 

[(benzylanimo)carbcmyI]-5,6> 
d^ydroxypyrinndin-Z-yl Jpiperidme- 
1-carboxylate 


463 


A 


8 




benzyl 3-(4-{[(3-cIilofD^- 
n*riiyn>enzyI)aniino]caibcmyl}-5 > 6- 
dihyd^oxypyrinndhv2-yl)piperidin&- 
1-carboxylate 


511 


A 


9 




NK4-fluorobenzyI)-5 F 6^ydioocy-2 
[l^iiMjrpbolin^ylacet^)piperidm- 
3-y0pyrimidine-4-<arboxaniide 
("TFA salt) 


474 


I 


10 




2-<l-beazyIpiperidiD-3-yi)-N-(^ 
floorobenzyI)-5 ( 6- 

dihydroxypyrimidmc-4- 

carboxanuae ( lr*A salt; 


437 


C 


11 




benzyl 3-(4-{[(23- 
dimethoxybcjizyI)aimiK>]caTbonyl}- 

5 ,6-dihydroxypyrimidm-2- ■ 

yI)piperidine-l-carboxylate 


523 


A 


12 


F 


NK4-fln«6benzyI)-5,6^1ihydroxy-2 
p^)eridm-3-ylpyrinn<Gne-4- 
caiboxamide (TFA salt) 


347 


A* 



-222- 
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3-yIJ-N-{4-flaOTobenzyl>-5,6- 
dihydroxypyiimifine^4- 
cajboxanndc (OTA salt) 



3-ylpyiinridme-4-caiboxamide 
(OTA salt) 



dihydroxy-2-pipcri<&^3- 
ylpyrimjdtoer4-caii)oxamide (OTA 

salt) 



329 



A* 



389 



A* 




benzyl A^A-{i{^ 
fl uoro bciayl)animo]{^rbouyl}-5,6- 

daydroxypyriniidiD-2^yDpipcridin^ 
-carboxylase 



N-<4-fluarobcnzyI)-2-<l' 
fotmylpipcridiii-4-yI>-5,6- 

dihydroxypyxiinidin&- 4 - 
carbaxamide 



N-C3^-<iichloiobenzyl)-2r{l- 
fonnylpipcridiQ-4-yl)~5,6- 
<fihydroxypyriniidine*4- 
carboxamide 



425 



-223- 



WO 03/035076 
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4 




jeo^l4-{4- 

(benzylanrino)caiboDyr|-5,6- 
dihYdroxypyriiniditt-2-yl Jpiperidine 
l-caiboxylate 


463 


A 


5 




benzyl 4-(4-{[(3^MotiHI- 
methy!ben2yl)aminolcaibonyl}-5,6- 
Htiiiwlmx viwriniidin-2-vDDiDcridino- 

■ iwiiyiiii.jAjr|jyj minim J 

1-caibaxylate 


511 


A 


6 




benzyl 4-<4-{[(2- 

cflw^benzyI)animo}carfwnyl}-5,6- 

i. ■■■ii/HT^_Q_vrVruTi#*rfHlf>fS- 

flXDyutwyypjfi iiiii*nit-<fc'"jr VKHA^ * 

1-caiboxylflte 


507 


A 


7 


o 


benzyl 4-{4-{[03- 
( ii ine thoxybaizyl)ainino]carboiiyl }- 
5,6Ktthydioxypyiiinidin-2- 
yl)piperidine- 1-caibaxy late 


523 


A 


8 




2^[l^J^dimctbylglycyI)piperidm- 
4-yQ-NK^A»o n *enz3i>-5,<^ 
dihydioxypyrirnjdiiie-4- 
carboxamide (TFA salt) 


432 


I 


9 




NK4-flnarobenzyl>^ 
(lnncAylpiperidin74-^)pyiM 
4-caiboxflmide (TFA salt) 


361 


C 


10 


<?■■ 

F 


N-{4-fhiorobenzyl)-5 F 6-dihydraxy-2 
piperidin^y^yrimidme-4- 
carboxamide (TFA salt) 


347 


A* 
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n 




N-C23-<iinirtboxybenz^-5,6- 
dihydroxy-2-pipeiidin-4- 
yIpynimdm&4H^iboxmnide (TFA 
salt) 


389 


A* 


12 


OH 


N-bcnzylr5 > Waiydio^-2-p^perid^ 
(TFAsalt) 


329 


A* 


Table 20 




1 




I^4-fluorobenzyI)-5,6-dihydroxy-2 
(l^,4^tetralqrdioo^olin-2- 
yl)pyrimidino-4-cait)OX2midc (TFA 
salt) 


395 


A* 


2 




benzyl 2h(4-{[(4- 

fluOTobeozyi)aimiio]caibonyl }-5,6- 

d^ydroxypyrinndiii-2-yI>3,4-" 

dihydroquiiK)linc^l(2JH)-cartx)xylfllE 


529 


A 


3 




2Kl-benzoyl-lA3,4- 

tetrahydioquiii61iiir-2-yO-NK4- 

fluorobenzyI)-5,6- 

dihydroxypyrimidine-4- 

caiboxanude 


499 


I 


4 




N^4-fluoiobai^I)-5 f 6-^ydioxy-2H 

(l-methyI-lA3.4- 
fr^TT<^yHrfvpiiTin1m-9.-yl)pyriTrtidine^ 

4-caiboxamide (TFA salt) 


409 


C 



-225- 
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5 




N-(4-fluOT0benzyI>-5,6-dihydroxy-2r 

[l-(pyridin-2-yIcaiboa^)-lA3A 
t£trahydroquinolni-2-yI]pyri^ 
4-atrboxamide (TFA salt) 


500 


I 


6 




2^1-bcazyHA3,4- 
trtrahydioqmiiolin-2-yI>-N-{4- 
fluorobenzyl)-5 > 6- 
dihydroxypyriniidine*4- 
caiboxamidc (TFA salt) 




C 


Table 


stl - f 






1 




2Kl-benzoyl[»perazni-2-yO-N-(4- 
fluoipbciizyl^S,^ 
dihydroxypyrimidiiie-4- 
carboxamide (TFA salt) 


452 


A* 


2 




2-f l-{2-chlorobenzoyl>-4- 
methyIpipentziiF2-yfl^-<4- 
fluorobenzyl)-5 1 6- 
cfihydraxypyriimdine-4- 
carboxamide (HC1 salt) 


500 


I 


3 


OH 


^^aw^l-m^ylppaazm-Z-ji)- 
N-<4-fluorobenzyl)-5,6- 
dfihydroxypyriniidifle-4- 
carboxamidc (TFA sab) 


404 


I 


4 




2K4-bcmzoyl-l-mc(liy^pipcrazm-2^ 
yl)_N-(4-flaorobeazy 0-5,6- 
dihydroxypyrimidiiie-4- 
caiboxamide (TFA salt) 


466 


I 


5 




2-[l-(4-chIoiobenzoyI>4- 
metfaylpiperazin-2-yl}-N-(4- 
fluorobenzyl)-5,6- 
dihydroxypyrimidine-4- 
caiboxamidfi (TFA salt) 


500 


I 



-226- 
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6 




2-{4^(ethyIamino)cait>onyIj-l- 
mstfaylpiperaziD-2-yl} -N-(4- 
fluorobenzyI)-5,6- 
dihydit)xypyriniidine-4- 
caiboxamide (TFA salt) 


433 


G 


7 




2r[l-(3-clilorobcnzoyI>4- 
iMdiyipiperazin-2-yI}-N-(4- 
flaorobcDzyI>-5,6- 
dShydroxypyriinidiiio-4- 
caiboxamide (TFA salt) 


500 


I 


8 


OH 


2-<4-ethyl-l-methylpipexa2ixi-2-yI)- 
N^4-fluorobenzyl}-5,6- 
djhydroxypyrirnidfnfi-4- 
carboxamide (TFA salt) 


390 


C 


9 




2-(l-benzoyl-4^tfayIpiperazin-2-yI>- 
N-{4-fliKffobcnzyI)-5,6- 
dihydroxypyrimidiDe-4- 
carboxamide (TFA salt) 


480 


C 


10 




N^4-flncMobcnryl>5 t 6-dihydraxy-2 
[l-metbyM- 

inethylsulfonyI)pipera2in-2- 
y]]pyrinndine-4-carbox£unide (TFA 
salt) 


440 


I 


11 


on 


2^1-ben2»yl-4-methylpiperazm-2- 
^ fi^iM^4-nu0rooexizyij-.j,v>- 
dihydroxypyrimidine~4- 
carbaxamide (TFA salt) 


466 


I 


12 


OH 

L O 
CH, 


N-(4-fluorobenzyI)-5 ,6-dihydroxy-2r 
[l-metfaylpiperazin-2--y0pyriniidinft- 
4-carboxamidc (TFA salt) 


362 


A* 



-227- 
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13 




tert-bntyl3-(4-{[(4- 

nootODeozyi jamino jcaiwuyi j-j»o- 

dihydioxypyrimidin-2-yI>-4- 

methylpiperazine^ 1-carboxylate 

(TFAsalt) 


462 


C 


14 


OH 


2Kl,4nIhn<rfhyIpipcrazm-2-yl>-N-(4- 
flnGrobenzyI)-5,6- 
dihydroxypyriniidm<*-4- 
caiboxamide (TFA salt) 


376 


C 


15 


T 


tert-bmyl3-(4-{[(4- 
flu£OTbca2yI)aiimio]carbooyl}o,6- 
dihydioxypyriinidiD-2-yOpipcrazine- 
1-caiboxy late {TFA salt) 


448 


A* 


16 


OH 


241-bcnzpyM-CtW- 
dimcthyl^ycyI)piperazui-2-yr!-NH4 
fluorobenzyI)-5,6- 
dihydroxypyiimidine-4- 
carboxamide (TFA salt) 


537 


I 


17 




2^4-benzyl-lHnedbylpiperazin-2r-yr) 

N^4-flaarobenryI)-5,6- 
dihydroxypyriimdiiie-4- 
carboxamide (TP A salt) 


452 


C 


18 


CH, •^T° H f^Y* 


2r<l-benz»yM-isopropylpipcrazm-2 
yI)-N-(4-fluoiobeazyl>-5,6- 
djhydroxypyrimiriinft-4- 
carboxamide (TFA salt) 


494 


C 


19 




]^4~fluorobenzyI>>5,6-dihydroxy-2 
(1 -isopropyl-4-mctby lpiperazin-2- 
yOpyrimidincMi-carboxamide (TFA 
aslt) 


404 


C 



228- 



WO 03/035076 
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20 



OH 




ben2yl2H(4-{[(4- 

fluon>beozyl)amiiK>]caibomyl }-5,6- 
oBiydroxypyiinndin-2-yI)pipeiazine- 
-cartwxy late (TFA salt) 



482 



21 



22 



23 



24 



25 



26 




2^[4^anfliiK)caibonyI)-l~ 
methylinpaa2in-2-yQ-N-(4- 
fluaro>benjgrt)-5,6- 
dihydroxypyrinridine~4~ 
cartjoxamidc (TFA salt) 



481 




1-benzyl 4-tert-butyl 2-(4-{[<4- p80 (M-J 
flnoiobeozyt)ammo]caibonyl} -5,6- 
dihydroxypyrimirti^^ 
1,4-dicarboxyIate 






hK4-flu<HDbeozyI)-5,6-dfihydtoxy-2 

4-inediyl-l-<pyridin-2- 
; flcaibony I)pipetaziB-2^ 

^Ijpyriniidinc-4-carboxaiiiide (TFA 

salt) 

N^4-flnorobenzyI^5,6^ydroxy-2 
[l-roefliyl-4-(pyridiii-2- 
ykartxmy^piporazm-2- 
yIjpyiinridinc-4-caiboxamide (TFA 

salt) 

NK4-fliKm*enzy0-5,6^fihy<hx>xy-2 
(4-isopropy 1- 1-metby lpiperazin-2- 
^)pyrimidine^4-carboxamidc (TEA 
salt) 




2^1-(NJMinictfayIglycyIH- 
mctbylpipeiazui-2-ylJ-N-(4- 
fliMH6baizyI)-5»6- 
dihydroxypyriinidine-4- 
carboxanride (TFA salt) 



467 



447 



-229- 
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27 


L 


241-(MjWhnethy^ 

cfihydroxypyriTTriffTne-4- 
caiboxamMe(TFAsalO 


433 


A* 


28 


■ ■ -u 


tert-butyl 4-(N^-dinietbylglycyl>3- 
(4-{[(4- 

fliiDrobenzyI)amino]caibonyI} -5,6- 
(fihydioxypyiimi^2-yI)pipcrazine 
1-caiboxylate (TFA salt) 


533 


X 


29 




NK4-fla(HX)benzyI>5 ,6-dihy droxy-2 
(4^n^ylpipcraznH2-yI)pyrimidiiie^ 
4-carboxanride (TFA salt) 


362 


A* 


30 




hK4-fhioiobeozyIV5 t e^iihydroxy-2 
piperaziiH^ylpyriinidme-4- 
carboxanndc (TFA salt) 


348 


. A* 
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Table 22 





N^4-fluorobcnzyI>-5,6-^hydroxy-2 
4-metfaylniorpholrn-3- 
yI)pyrnnidine^4--carboxanride (TFA 

salt) 



2^4-bcn3^l-5-oxonioipholm-3-y0- 
N^4-flnorobeozyI)-5,6- 
<Hhydroxypyrimiriingv4- 
caiboxflimde 



2^44xaiz^niorpholiii-3-yl>-l*<4- 
fluOTobenzyl>-5 T 6- 
(fihydroxypyrimidine^4- 
caiboxamide (TFA salt) 



NK4-fhiorobeiizyI>-5,6^ydioxy-2 
nKiipholin-3-ylpyrimidiiie-4- 
caiboxanridc (TFA salt) 



363 



453 



439 



Tabk 
1 


73 _j 


2-[(2S,4R)-4-(benzyloxy)-l- 
mctfaylpyin>lidm-2-yIRH4- 
flnorobcozyI)-5,6- 
dihydroxypyriinidiiie-4- 
caiboxanride (TFA salt) 


453 


A 


2 


GH CNtd 


2-[(2S,4R)-l-bco2oyl^- 
hydroxypynoUdin-2-yri-N-(4- 

flnon>benzyI)-5,6- 
dihydroxypyriini clinch- 

carboxamide 


453 


I 
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3 


oh ctmt 


N<4-flaorobeozyI>5,6-dihydroxy-2 
[C2S f «H-hydroxy-l- 
me^ylpyrroUdiD-2-yI}pyriiiiidinc>^ 
carbaxanride (TFA salt) 


363 


A* 


4 


CM Cfcfal 


2-[(2S,4R>l-benzyW- 

(beozyloxy)pyirofidm-2-yI]-N-{4- 

fluorobenzyI)-5,6- 

<fihydroxypyrinridirie*4- 

carbaxanride 


529 


C 


5 




2-(l-benzoylpynx)liciiD-2-yI)-N-(4- 

fliKHobenzyl)-5 T 6- 

dfliydioxypyrinridnie-4- 


437 


I 


6 


o 


N^4-fluorobeazyI)-5,6-dihydroxy-2 

[H4nmetrioxybaizyl)-5- 

Qxopym>Kdin-2"yl]pyrifiiidin&4- 


467 


A 


7 




N^4^uarobenzyl)-5,6Hlihydroxy-2 
pynoIidin-2-ylpyriiiridine-4- 
carboxanridc (TFA salt) 


333 


A* 


8 




2-[{2S,4R)^Kbcnzyk)xy>-l-<NJNr- 
diincdiylglycyI)pynoIidin-2-yI}-N- 
4-flnorobenzyI)-5,6- 
dinydroxypyn miai ne-4~ 
carboxanridc (TFA salt) 


524 


I 


9 


OH 


^^Anon>benzyI>5,6-dihydroxy-2- 
l-mcthylpynt)UdiiH2-y0pyiiinidine 
4-carboxanride (TFA salt) 


347 


r> 
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10 


V 


(benzylo^)pyrnrfadiii-2-yI>lSK4- 
fluorobenzyl)-5,6- 
dihydroxypyriinkiine-4- 
carboxamide 


543 


I 


11 




2^(l-benzylpyrrolidin~2-yI>-N-<4- 
flacffobenzyI>-5,6- 
dfliydiouiypyriniidine-4" 
caiboxanride (TFA salt) 


423 


D 


12 




2r<l-beozcyfeynoIidm-Z-yI>-N-(23- 
dimetboxybenzyI)-5,6- 

caiboxamide 


479 


I 


13 




tort-butyl (2S,4R>2-(4-{[(4- 
fluorobcnzyl)aimiK)]caiboiiyl }-5,6- 
dihydroxypyrimidm-2-yI)-4- 
hydroxypyirolidine- l-carboxy late 


449 


A* 


14 


cm aw 


2-{(2S,4R)-4-(bcozyloxy)-H4- 
(die&ylaniino)bcxm)yUpyiiolidin-2- 

yl}^K4-fliK^bcozyl)-5 f 6- 

dihydroxypyriinidin&-4- 

caiboxaimdc 


614 


I 


15 




N<4-flaaiobcn2y0-5»6-diliydioxy-2r 
[(^i4R)-44iydiQxypyriolidin-2- 
yI]pyriinidine-4-carboxamide (TFA 
salt) 


349 


A* 


16 


1 

HJC 


2r[l^^-dimethylgly<yl)pynolidin 
2-yl]-N-(4-aiiorobciizyI)-5,6- 
dihydioxypyriiiiidine-4- 
carboxamide (TFA salt) 


418 


I 



-233- 
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17 


GH 


j 


2-{ l-[2^dimethylainmo>2- 
oxoethyIlpyrrolidin-2-yI } -N-(4- 
fluoiobenzyI}-5,6- 
<fihydraxypyriinidine-4- 
carboxamide (TFA salt) 


418 


D 


18 




CM 


tert-batyl (2S,4R)-4-<benzyIoxy)-2- 
(4-{[(4- 

fluoiobezizyl)aniino}catbonyl }-5 T 6- 

dihydroxypyriimdin-2^yI)pyiTolidine 

1-caxboxylate 


539 


A 


19 




CNal 


2-[(2S > 4RH-(ben2yloxy)pynolMfin- 
2-^N^4-fluoi6beDzy^-5,6- 
di hydroxypyiiniidmfr-4- 
carboxamide (HO salt) 


439 


A* 



1 




N-(l,l t -biphcnyl-3-yliiiediyl)-5 i 6- 
dihyctoxy-2^pyridin-2-yIpyriinidin& 
4-carboxamide (HO sah) 


399 


A 


2 




N-(3^orc>^fluoiobcnzy0-5 > 6- 
dihydroxy-2-pyridiii-2r-ylpyriniidiiM> 
4-carboxamide (HO salt) 


375 


A 


3 




NK4-fluorobcn2yl)-5,6Klfliydn)xy-2 
pyridin-2-ylpyrinddine-4- 
carboxanride (HO salt) 


341 


A 


4 




N-(3-chlorobenzyl>5,6-dihydroxy-2 
pyridin-2-y lpyri nridiner4- 
caiboxamidc (HO salt) 


357 


A 
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^<3^oro4-jnediylbCTZ3^h5,6- 
dihydroxy-2-pyiidii^2-yiF 
4_caiboraimde (HC3 salt) 





11 



371 I A 



N_(23-diine!haxybeiizyl)-5 t 6- 
dihydroxy-2-i>yri<&^2-ylpyrii 
4-catbaxanride (HQ salt) 



383 A 




N-CZ.MimediylbenzyO-S^- 
dihydroxy-2^yridin-2-ylpyrinii<3 
4^a!t)oxflmide(Hasalt) 



N-<2-<Al<Ko^fluorDbeii2yI)-5 i 6- 
dihydroxy-2^yridin-2'yipyriniic" 

4-caiboxainide (BO salt) 



351 I A 




5,6^dihydroxy-N-(2rmethox 
2-pyridin-2-ylpyriniidiiie>4- 
caiboxamide (HCl salt) 



OH 




375 I A 



353 A 



N4)eirz^-5,6^ydroxy-2-pyridii>-2j 323 
yipyrinridmc-4-carboxamkIc (HCl 

salt) 



5 t 6-dihydroxy-2-pyridm-2-yl-N- 
carboxamide (TFA salt) 



324 A 
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(pyridin-^ylmelhyDpyrii™^^ 
caibaxanride (JPA salt) 
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IStrucuture 





OH 






|(me1hytsurfon^^ 
|l)^,6KlhydroxypyiimtdaT^irIh1- 
InietfryjelhylcartjamatB 



^msthyteuttonyObenzyIhS.6- 
U^roxypyn^^ 



.241-(*n^hyiamtno)-1- 



li^cartxjxamWe 



| Procedure! 
533 I A 



A* 



Wndimethytamfrw^^ 347 | C 

[fluorobenzylh5,€ ~ "*"" 
|4*cafbaxafntte 



|ri<45uorobe7u^ 1 
Ine^carbaxamide 



benzyl 1-{4^(4^ 
4 |fiu<XDbenryf)anw]cartxxTy^ 

M ^ K ^ U<^cloper^k»ibarnate 



481 



|2H1^fdnocyctopentylhfK4- I^Tl ^ 

lfluofobenzyt)^.6KJ^ 
|4-cait>oxaTT**e 



|fluorobenzyt)^ f 6K&i^^ 
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OH 

CK» H H JJ } H 1. J 


2-(1 4[(elhytam^)cartX)nyl)amlTO - 
rnctnyt6tnyi/-f^**^^ot w« ityi/-o ,tr 
c0iy(jn3xypyrtTikJme-4KaitK3xam^^ 


392 


G 


H^CCK, & 


2-p -{benzytaminoM -fnethytethyQ-N- 
4-fluorobenzyf)-5,6- 
dfaydraxypyrwnfcfine^^^ 


411 


C 


OH 


2-{1 -<benzoytamlno)-1 -fnethylethy!]-N- 

4-auoP0benzylh5^- 
taiydroxypyrinrikfine-4K3rtx3xanikte 


425 


1 


OH 


2-{1*{benzy!(m0thyf)amlrK4-1- 

n^ethyteihyf^^iMluorobenzyl)^^ 

cnhydroxypyririkCnG-4-<»fboxanr^ 


425 


C 




24H<fime4hylaniinoH- me ^^ 

(2-ethoxybGnzyfh5 t &- 

dBTydroxypyrimkfir^^ 


375 


A 


OH 

H3C CHg O O 


P«2-chtoiDb8ri2yI)-2-{1- 

(dimeihylamnri^ 

dfoydroxypyrimkiine-^^ 


365 


A 


OH 


N-{2-chtorobenzy0-2-{1- 
(c&nethytaimK>)-1 ^nethy»e(nyih5 i e- 
dB^raxypyrimWme-4<ajrboxamido 


383 


A 


OH 

H3C CH3 0 


^5<htoro-2-me1hytbenzyl)-2-{1- 

(diinetftytamirwH-*^ 
dihyttacypyrimidlne^ 


379 


A 




rH4-ftioroberizyl>6,6kfirTydr^ 

methyt-1-{(pyrazir>-2- 

ylcafbonyl)an^3ethy0pyrin^ine^ 

carboxamkte 


427 


1 



238 



WO 03/035076 



PCT/GB02/04742 



OH 

H,C CH, 6 


2f!-<dteihytam&ioMHnr^^ 

(4-fluorobenzyf)-5 i 6- 

d&iydraxypyrimkfrie-4K»^ 


377 


K 


OH 

H,C CH, O 


t^4^fUiorobenzyf>^ f 6^»iydP0sx^ 
yteihyt)pyrimk#ne-^^ 


391 


K 


H^C CH, O 


^44luorobenzyO^>6-<ffliydrDxy-2-(1- 
me&iyH -p^jerfcfin-1- 
ytethyqpyr*nkfine-4-car^^ 


389 


K 


OH 

HgC CH, O 


^4-fhK)robenzy!>^,G<Hhydroxy- - 
methyM -pym>fldln-1 - 
ytethyl)pyrirnkline-4~car^^ 


375 


K 


H,C CH, O 


^4^uorobenzyl>^ f 6-d^raxy^2-(l- 

yfmethyOaminolefl^pyrimWin^ 
caiboxonikle 


426 


C 


OH 

"^H^ CH, O 


24 WdlmethvtamfrK>>-1 -methvlefhylV 

(fnethy»ilo)benzyQpyrin^ne-^ 
cafbaxamkie 


3// 


A 


1 OH 


N1,N1-dielhyl-N2-iH4-lI(4- 
fhjoiobenzyiyanrifwjcaitwny!}^,^ 
dftiydraxypyrirnk^ 
nrtethytethyOethanediamide 


448 




OH 

H3CCH3 O 


2^H1,4<ltaxa*azaspiroK-5)dec>8- 
yf]h1 -fl>ethyl8thy0^4-fiiiorabef^^ 
5 r 6-daiydnoxypy*w*&i&4- 
cajbaxamkle 


447 


K 




^4^uorobenzyf)^ ? 6KfflTydnoxy-2-<1- 
methyM -{1(1 -methyH H-imkJazol-2- 
yOcartKXiyQamino^^ 
cajboxamkte 


429 


1 
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OH 

H3CCH3 0 


NK44hxxoben2y!)^.6Kaiydroxy-2-{1 - 
methyt-1 ^4~axopiperi(iir>-1 - 
yi)etftyjftjyrimkrtne^^ 


403 


K 




NH4^uoroben2yf)^,6<&iydit)xy'2-[1 - 
methyM lmethy1(pyridin-2- 
yfcrne^aniinojethyl^^ 
caiboxamkie 


426 


C 


^CCH, O 


fluoiobenzyOafiAK|cart)onyl}^,& 
dffiydiaxypyrfciAfin^-yO-l- 

caiboxamkie 


448 


1 


OH 

OH.C CK, 6 


2-{1 -{acety1(mcm>1)amfrx}}-1 - 
cfihydioxypyrimkfine-4<aftwxan^ 


3// 




OH 




(4-fluc>nDbenzyi>-5,6> 
dtiydroxypyifrnkTtie^-cartxixamJde 


363 






24H4K<ft?wthylanto^ 
dihydraxypyrimWin^^ 




E 




hK2,3KiimefthO!xyben^ 

(d«nethylainto)-lHTw^el^^ 

dihydraxypyrirnfc^^ 


391 


A 


OH 

0 


2^4^<feiieihytan^)tetrHhydrcv-2H- 

pyraiv4-y0^4^ix)robenczy0^,^ 

dihydfDxypyrmkfine-4-cartx5xai^ 




C 


OH 

N O 


N^4^uorobenzy1)^ t G-cfflTydroxy-2-(7- 

mettiy^7-azabk^k){2^.1Ihept-1- 

yOpyrimidine-4-cartxxxamide 


373 


C 
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yl]^4^uarobenzyl>6,6- 
dJiydroxypyrimidine-^^ 


401 


A 




7 I h r i 




2-(2-ac©ty»-2-azabfcyciot2-1 .1 JHex-1- 

yQ-N^4-lkiofoben2yO-5.6- 

d9iydraxypyrimkflne*4-<art)Oxa 


387 


A 




OH 




NK4^mioroberi^f)^ i 6^»iydraxy^-<2- 

methyl-2-a2abkyclo{2.1.ip)ex-1- 

yQpyrimidine-4-caitioxarnkte 


359 


C 
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Table 17B 



itfructure 

O^CH, 


Name I 
tert-butyl (2S,4RH^benzytaxy)-2-{4 
{[(4rfhiorobenzyl)a^^ 
5 r &^f&iydroxypyriniWIi>2- 
y^pipeiidine-1-<arboxylatD 






DM 


2^(2S,4R)^Hbenzyk)X^pipencfii>2- 

y|PH4^uorobenzyl>^,&- 

cfihydroxypyrirracfine-4-cafboxamWe 


453 


A 


On 


24(2S,4RM-(benzykKy)-1 - 

methylp^<ftv2-yrHH4- 

fluorobenzyl)-5,&- 


467 


C 


OH 


hK4-<feK*oberizy^6-d^^ 

methyipiperkj^2-yl]pyrimkiine^ 
carboocamtde 


3// 


A* 


o 


241-e*»tyM-<benzyia^ 
yI]-N-{4-fluonDbenzyl)-5 f &- 


495 


1 
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Table 21 B 


Name 




. Structure 


2~(1 -ethyM^elhylpipefazir>-2-yI)-r^ 

(4^fiuorobenzyI^5,6- 

cfihydroxypymmkiine-4K^rtx)xan^ 


390 


I 




hK4^uorobenzy0^.6Kliriy(toxy-2-i4- 

ykaibonyOpfaerazi^^ 
canboxamkie 


468 


A 



243 



Table 22B 



Structure 


Name 


M+1 


Procedure 


OH 

■ j a *-» 


tert-butyl WHVfl- 

fluoroben^l) SUTI ' no ] car * >on y9" 
5,6-dihydroxypyrimidin-2- 

vHth io mo roh o li n e-4--carboxvlate 

V 1 1 U l|wl 1 1 vl Ul 1 will IV m ™^ * * T 


465 


A 


OH 

k/NH O 


N-(4-fluorobenzy l)-5 t 6- 

dihydroxy-2-thiomorphoGn-3- 

ylpyrimkJine-4K^rt>oxamide 


36b 


A* 


OH 


N-{4-fluorobenzyl)-5 ( 6- 

dihydroxy-2-<4- 

rnethytthkxnorpholin-3- 

\ft\rn#rtrritrfin<x^^firtviYfllTlirin 

yi jpyniTiiuin©*" c r"t*«4i uuaoi i iiw 


3/y 


C 




N-(4-fiuorobenzy0-5,6- 
dihydroxy-2-I4-(pyridin-2- 
ylcarbonyOthiomorphonn-3- 
yijpyruiiiuine^^uiiiuwA«iiiut3 


470 


I 


OH 

k^N^O O 


2-(4-acetyfthiomorphoIin-3-yl)- 
N-{4-fluorobenzy[)-5 I 6- 
cfihydroxypyrirnidine-4- 
carboxamide 


40/ 


I 


OH 

*rr OH 

O^NH HN 

F 


tert-butyl 1-{4-{[(4- 
fluorobenzyOamino]carbonyl}- 
5 f 6Kiihyclroxypyrimkjnrv-2-yi)-2- 
methoxyethylcarbarnate 


43/ 


A 
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OH 

V 

F 


2-[1 -{dimelhylamino)-2- 

methoxyethyI]-N-(4^ 

fluorobenzyi>-5,6- 

cRhydroxypyrirnkJine-4- 

carboxamide 


365 




OH 

^o^r^N^r 0 

IVS Y MH HM 1 

F 


2-[1 -{ace4ylamino)-2- 

rnethoxyethyIl-N-(4- 

fluorobenzyl)-5,6- 

dhydroxypyrimidine-4- 

carboxamide 


379 


1 


OH 
N-V OH 

F 


2-{1 -amino-2-methoxyethyl)-N- 
(4-fiuorobenzyl)-5,6- 
dihydroxypyrimkiine-4- 
carboxamide 


337 


A 


O^NH HhL 

F 


N-(4-1luorobenzyl>:5 ( 6- 

djhydro^-2-(2-fnelhoxy-1- 

[(pyricfin-2- 

yk»fboriyOarnino]ethyl)pyrimidi 
ne-4-carboxamkle 


442 


1 


H 


N-{4-fluorobenzyf)-2-[1 - 
(formylamino)-2-fnethoxyethy0- 
5,6<lihydroxypyrimidine-4- 
carboxamide 


365 


A 
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OH 

WH O 
H,C NH 


N-(4^fluorobenzyl)-5 I 6- 
dihydroxy-2-[2-methoxy-1 - 
(methylamino)ethyllpyrimicQne^ 
4-cart>oxamkie 


352 


A 


OH 

o 


rnefthoxyetfvO-N-i 4 - 
fluorDbenzy1)-5 f 6- 
dihydroxypyrimidine-4- 
carboxamide 


393 


I 




N-(4-fluorobenzy0-5,6- 

dihydroxy-242-methoxy-1- 

[methyI(pyrid!n-2- 

ylcafbon^amino]ethy!}pyrimIdi 

ne-4-caiboxamide 


456 


1 
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Table 23B 



Structure 


Name 


M+1 


Procedure 


OH 


N-{4^fluorobenzy!)-5 l 6- 
dihydroxy-2-[(4R)-3- 
(pyridin-2-ylcart)onyl)-1 ,3- 
thiazdicDn-4^yQpyrtrni(fine-4 
carboxamide 










456 


I 


OH 


h*-{44luorDbenzyf)-5 f 6- 
*ydroxy-2-[(4RH,3- 
thteondir>-4-ytlpyrimidine^ 
carboxamide 


351 


A* 


OH 

\— N O 


N-(4-fluorobenzyl)-5 t 6- 

dn^droxy-2^(4R)-3-m©thyJ 

1,3-thiazolkiir>4- 

yl]pyrimidine-4- 

carboxamide 


365 


C 


OH 

J^^OH fiSS^^F 


2-(3-acetyH ,3-triiazondIn-2 
yl)-N-(4-fluorobenzyl)-5 ( 6- 
dihydroxypyrimidine-4- 
carboxamide 


■ 

393 


I 


OH 

V- N O 
CH, 


N-(4'fIuorDbenzyl)-5,6- 
c0hydroxy-2^3HnethyJ-1 
1hiazo!idin-2-yf)pyrimidine- 
4-carboxamide 


365 


C 



247 



WO 03/035076 



PCT/GB02/04742 



Table 25B 



Structure 


Name 


Mf1 


Procedure 




hK4^uorbbenzyf)^ > 6-diriydroxy-2- 
(1 £,4~trimethylpiperazin-2- 


390 


C 








242 i 4-<fimethyH-{pyraz&v2- 
yicartxHTyl)pipefazin-2-yfHH 4 ' 

iiuorouCTizyu~o # o- , 
cBhydroxypyrimicfine-4-carboxamide 


482 


C 




2-(1 -acetyt-2,4-d!methytplperazln-2- 

yQ-N-(4-fiuoroberizylK5 v 6- 

oi nyaroxypynrniuin0--4K5arixjxaiTuTO 


418 


C 






Q^NH O 


tert-butyi 1-{4-{[(4- 
fluorobenzyf)amtno}carbony!}-5 
Gutyaroxypyniraran-t-yi/-^-^ 
1 -metfiylethylcarbamate 


451 


A 


!«?'inr a li rr F 

NHj O 


2-{1 -amino-2HTiethoxy-1 - 

methyk^ylHH^ 
cfihvdrQXVDvrimkfine-4-cart>oxafTiide 


351 


A* 


OH 

HN^O O 


2-{1 -(acetylamino>-2-methox/-1 - 

methy»ettiyQ-rH4^uorobenzyf}-5 f 6- 

<ihydroxypyrimi(ine-4K»rt)oxarnide 


393 


I 



248 
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2-[1 -{dimethylamino)-2-methoxy-1 - 

mett^eflhy0^4^mK>robenzyl)-5,6- 

(fihydroxypyrimkSne-4-<^d>oxamide 


379 


C 


OH 

„ _NH O 


N^4^uorobenzyf>-5 > 6-<fihyclroxy-2- 
[2-fnethoxy-1 -methyM - 
(niethylaminb)ethyOpyrim 
carboxamkie 


365 


C 


z 


{2-*netr»xy-1-metr^ 

ylcarbonyQamfrioletr^^ 

carboxamide 


456 


G 




2-(1 ^<fimethylp^rafifv-2-yl)-N-(4* 
ftuorobenzyl)-5 f 6- 

dihydroxypyrimicfine-4K^jix)xarnide 


375 


C 








2-(1 ^acetyl(methyl)amino]-2- 
melhoxy-lHTielhytethy^^ 
fhJorobenzyQ-5,6- 
cfihydroxypyrimkline^artK) 


407 


I 


o 


^4^orobenzyi)-5 f &-dIhyclroxy-2- 

2-methoxy-1-memyl-1- 

methyl(pyTicfin-2- 

l1carbon^)amirK>lethylJpyrimJd 

caxboxamide 


470 


I 


OH 


(cyctohexylmethyI)(methy!)aminol- 
2-methoxy-1 -mettiylethyI}-N-(4- 
fkjorobenzyl)-5 t 6- 
djhydroxypyrirr^r>e-4-cartK>xaniide 


461 


C 
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OH 

■ I 

vNH O 

6 


2-{1 ^(cyciohexylmethyI)amino}-2- 
methoxy-1 -fnethyfethyl)-N-(4- 
fluorobenzyf)-5,6- 

cfihydroxypyrimi<fine-4-cartx>xamide 


447 


C 


OH 

l ^NH O 


2^1^(cydohexytmethyl}amino>2- 
methoxy-1 -me4hytethyf}-N-(4- 
fhx>robenzyl>-5,6- 

cfihydroxypyrirnkfine-4K»rt)oxamide 


361 


A* 




2-<4-acetyM ^KfimettTyfpipera2in-2- 

yl)-N-<4-fkK>fobenzyf>-5,6- 

d9iydn>xyp/rimldlne-4-carboxarnide 


418 


A 






CH3 


2-{1 -acetyt-2-fnethy!piperidh>2-yf>- 

N-(4-fiuoroben2yl)-5,6- 

dihydroxypyrimicfine-4-cartx)xarnide 


403 


A 


OH 

I IT 

eg. 


NK441uorobenzyl>-5,6-dihycfroxy>2- 
2-mettiyM -ipyrazm-2- 
yk^foony0piperk^2-yQpyrankfine- 
4-carboxamide 


467 


A 


OH 

K^tK CHs O OMe 


hK2 T 3-dimethoxybenzyf>-2-{1 JZ- 
cfimettiylpcperkfit>-2-yf>-5,6- 


417 


C 




1 


NH4-fhJorobenzyl)-5,6-dihydroxy-2- 
2-methyH -(pyricfirv-2- 
cart>onyl)piperi(^2-yl}pyrtmkfine- 
♦-carboxamlde 


466 


A 
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2-{H(2,4-dimethyH ,3-thiazo^ 
yl)cartK>ny^2'-rnethylp(perkfir>-2-^}- 
N-<44fuorobenzyl)-5 v 6- 
o^^fQxypyrimkfine^K^fboxamide 


500 


A 




OH 

CHa 




2-{(2S)-1 -acetyl-2-methylpyTroRdin- 

2-y1HsK4fluofDbenzyI)-5,&- 

cfihydroxypyr^tcfine-4-cartw 


389 


A 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
S that come within die scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A compound of Formula (I): 

OH 

R 3 



OR 2 




5 wherein 
Rlis 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, -OH, -CN, 

-O-Ci-6 alkyl, -O-Ci-6 haloalkyL -C(=0)Ra -C02R a , -SR a , 
^S(=0)Ra, -N(RaRb), -C(=O)-C0-6 alkyl-N(RaRb), N(Ra>{X=O)-C0- 
6 alkyI-N(RbRc), -S02R a , -N(R»)S02R b , -S02N(R a Rb), 

NR" 

.X_R d 



n: n' 

pa. | 

-N(Ra>-C(=0>Rb R° , -N(R a )C(=0)N(RbRc), 

15 -N(Ra)C(=0)C(=0)N(RbRC),or-N(Ra)C(=0)ORb 

(3) -0-Ci_6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
-0-QU6 alkyL -O-Ci-6 haloalkyL -C(=0)Ra -C02Ra,-SR a , 
-S(=0)Ra, -N(RaRb), -C(=O>-C0-6 aIkyI-N(RaRb), N(Ra>C(==0>Cp- 
20 6alkyl-N(RbRc),-S02Ra, -N(Ra)S02Rb -S02N(RaRb), or 

-NCRaH^CRbX), 

(4) -Rk 

(5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 
more substituents each of which is independently halogen, -OH, -CN, 

25 -Q-Cl-6 alkyl, -O-Ci-6 haloalkyL -N(RaRb), -N(Ra)C02Rt>, 

-N(Ra)C(=0)-Co^ alkyl-NCRbRC), or -N(Ra>C2-6 alkyl-OH with the 
proviso that the -OH is hot attached to the carbon alpha to N(R a ), 
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(6) -C2-5 aftenyl-Rk, 

(7) -C2-5aEkyayl-Rk 

(8) -Co^alkyl-G-Q^aliyl-Rfc 

(9) -Co-6 dkyKS(O)n-C0-6 alkyl-Rk, 
5 (10) -O-C1-6 attyl-ORk 

(11) -0-Ci_6aIkyi-0-Ci^aIkyl-Rk, 

(12) -O-Ci-^ aJkyl-S(0)nRk 

(13) -Co^alkyl-J>r(Ra)-Rk 

(14) -CO-6 a]kyl-N(Ra>ei_ 6 alkyl-Rk, 
10 (15) -CSo-ealkyl-NaiaKIi^alkyl-ORk, 

(16) -Q)^alkyl-C(=0>Rk 

(17) -C^alkyl^=0)N(Ra>Co^alkyl-Rk 

(18) -<^alkyl-N(Ra)C(=0)-Co-6alkyl-Rlc, 

(19) -C^aD^l-N(Ra)C(^)-0-Q^6alkyI-Rk 
15 (20) -Ci^ alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Ci_6 alkyl-ORa, 
-Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 

20 methylenedioxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted with -Rk, -Cl-6 alkyl-Rk -N(Ra>C(=O)-C0-6 
alkyl-Rk -Q)-6 alkyl-N(Ra>Co-6 alkyl-Rk -Q)-6 
aIkyI-O-Cb-6 alkyl-Rk or -Co-6 aIkyl-N0Eia)-C(=O)-C()-6 
aDcyl-Rk;and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -0-Ci_6 alkyl, 
-O-Cl-6 haloalkyl, or -N(RaRb), or 

(21) -Cl-6 alkyl, substituted with -0-Ci_6 alkyl, and with a substituent 

selected from the group consisting of -N(R a )C(=0)Rk and 
30 -N(Ra)Ci-6 alkyl-Rk 

R2 is -H or -Cl-6 alkyl which is optionally substituted with one or more substituents 

each of which is independently 

(1) halogen, 

(2) -OH, 
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(3) -CN, 

(4) -O-Ci-6 alkyl, 

(5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra 
5 (7) -CO^Ra 

(8) -SRa 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(RaKX==0>Cl-6 aDgrl-N(RbRC), 

(13) -S02Ra 

(14) -N(Ra)S02Rb 

(15) -S02N(RaRb), 

(16) -N(Ra)-C(Rb)==0, 
15 (17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryi is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
alkyl, -Cl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, 
-Co-6 alkyl-N(R a Rb), or -Q-6 alkyl substituted with a 5- 
20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Ci_6 alkyl, 
-O-Cj-6 alkyl, oxo, phenyl, or naphthyl; 

R3 is -H or -Cl-6 alkyl; 

35 
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R*is 

(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
5 O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -NO2, -N(RaRb), -C(=0)Ra 

-C02Ra -SRa ? -S(=0)Ra, -SQ2Ra or -N(Ra)C02R b , 

(3) Cl-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-Ci-4 alkyl, and which is substituted with 1 or 2 substituents 

10 each of which is independently: 

© C3-8 cycloalkyl, 

05) aryl, 

(iii) a fused bicycliccarbocycle consisting of a 
benzene ring fused to a C5-.7 cycloalkyl, 

15 (iv) a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(v) a 5- or 6-membeied heteroaromatic ring 
containing from 1 to 4 heteroatoms 

20 independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

25 (4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5J7 cycloalkyl, 

30 (8) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 
(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
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(10) a 9- or 10-membered fused bicyclic heterocycle contaiiiing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 

5 eachaiylin(3)(u)arthearyl(4), (5) or (6) or each fused 

carbocycle in (3Xiii) or the fused carixxjycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Ci-6 alkyl, -Cl-6 aIkyl-OR a -Cl-6 
haloalkyl, -CMTi-6 alkyl, -O-Ci-6 haloalkyl, -43NT, -NO2, -N(R a Rb), 
10 -Ci^alkyI-N(I^ 

alkyKX>2R a -OC02R a , -SR a , -S(=0)R a , -SC>2R a -N(R a )S02Rt\ 
-S02N(R a R^), -N(R a )C(=0)Rb, -N(R a )C02R' > > -Cl-6 
alkyI-N(R a XX>2R b , aryi, -Ci^j alkyl-aryl, -O-aryl, or -Q)-6 alkyl-het 
wherein het is a 5- or 6-membeied heteroaromatic ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-Ci-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -CC>2R a ; 
each saturated heterocyclic ring in (3)(i v) or the 
20 saturated heterocyclic ring in (8) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Ci-6 alkyl, -Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 from N,0 and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
fused bicyclic heteiocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Ci-6 alkyl, -Ci_6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 

haloalkyl, oxo, axyl, or -C 1-6 alkyl-aryl; 

or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independently -Cl-6 ^kyl or oxo; 
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each Ra, Rb rc and Rd is independently -H or -Ci-6 alkyl; 

Rk is caibqcycle or heterocycie, wherein the carbocycle or heterocycle is optionally 
5 substituted with one or more substhuents each of which, is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Cl-6 alkyl, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, 

-OH, -CN, -O-Ci-6 alkyl, -O-Ci-g haloalkyl, 
-C(=0)Ra, -C02R a , -SRa, -S(=0)Ra, -N(R8Rb), 
-G(=OHCH2)0-2N(RaRb), 
N(Ra)-C(^OHCH2)0-2N(RfcR c ),-SO2Ra, 

15 -N(R a )SO2Rb,-SO2N(RaRb),or-N0R.a)-C(Rb)=O, 

(5) -O-C 1-6 alkyL, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C02R a , -SRa, -S(=0)Ra, -N(R a Rb), 

20 -C(=OHCH2)0-2N(RaRb), 

N(Ra)<x=OHCH2)0-2N(RbRc),-SO2R a , 
-N0R a )SO2Rb, -S02N(RaRb), or -N(Ra)-C(Rb) = o > 

(6) -N02, 

(7) oxo, 

25 (8) ethylenedtioxy, spiro substituted on a ring carbon in a saturated 

ring of Rk; 

(9) -C(=OJRa, 

(10) -C02R a , 

(11) -SRa 

30 (12) -S(=0)Ra 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0>Ci-6 a!kyl-N(RaRb), 

(16) -N(Ra)C(=0)Rb 
35 (17) -S02R a , 
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(18) -S02N(R a Rb), 

(19) -N(Ra)S02R b , 

(20) -Rm 

(21) -Cl-6 alkyl-Rni, wherein the alkyl is optionally substituted with 

5 one or more substituents each of which is independently 

halogen, -OH, -€N, -Ci-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=OJRa, -N(R»Rb), -N(Ra)C02Rb, -S02R a , 
-N(R a )S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 
10 (22) -Co-6 aftyl-N(Ra>Go-6 alkyl-Rm, 

(23) <^ aIkyi-<>QM5 alkyi-Rm, 

(24) -Q>-6 aIkyI-S-CO-6 alkyl-Rm, 

(25) -Co-6 alfcyl-C(=O)-C0-6 alkyl-Rm, 

(26) -C(=O)-O-C0-6 alkyl-Rm, 

15 (27) -C(=O)N0R a )-C0-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci_6 alkyl-Rm, wherein the alkyl is optionally 

substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Ci_6 haloalkyl, 

20 -Ok^autyl.rO-Ci-^haloau^ 

-SRa, -S(=0)R a , -N(R a Rb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(30) -N(Ra>C(==O)-N0R.b)<^ 6 alkyl-Rm, 

(31) -N(Ra>-C(=O)-O-C0-6 alkyl-Rm, or 

25 (32) -N(Ra>C(^>N(Rb)-S02-Co-6alkyl-Rm; 

carbocycle in Rk is (i) a C3 to Cs monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicycHc ring system, or (iii) a Cu to Ci6 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(Li) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (Li) or (iii) is independent of or fused to or bridged 
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with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicycKc ring system, or tricyclic ring system contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carixm atoms; and wherein 
any one or more of the nitrogen and sulfur heteroaloms is optionally be oxidized, and 
5 any one or more of the nitrogen heteroatoms is optionally quaternized; 

each R m is independently C3-8 cycloalkyl; aiyl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membexed bicyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S ; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quatemized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl-6 alkyl, -Cl-6 
haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, -N(RaRb), aryl, or -Cl-6 
alkyl-aryl; and 

the monocyclic or bicyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Cl-6 alkyl 
optionally substituted with -OCi-6 alkyl, -Cl-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloalkyl, oxo, aryl, -Cl-6 alkyl-aryl, -C(=6)-aryi, -C02-aryl, 
-CO2-CI-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

2. The compound according to claim I, wherein Rl is: 

CD -a 

(2) "Cl-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
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-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, -SR a , 
-S(=0)Ra -N(R a Rb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra>C(==OHCH2)0-2N(RbRc), -SO&LZ -N(Ra)S02R b , 

NR b 

R l 

-S02N(RaRb),-N(Ra)-C(=0)Rb, R° , 

5 -N(Ra)C(=0)N(RbRC),.N(Ra)C(=0)C(=b)N(RbRC),or 
-N(Ra)C(=0)ORb, 

(3) -R k , 

(4) -Ci_4 alkyi-Rk, wherein the alkyl is optionally substituted with lor 2 

substituents each of which is independently halogen, -OH, -CN, 
10 -O-Ci-4 alkyl, -O-Ci^ haloalkyl, -N(RaRb), or -N(Ra>(CH2)2-4-OH, 

(5) -O-(CH2)0-3-R k , 

(6) -Ci-4alkyl-G-(CH2)0-3* k » 

(7) -{CH2)0-3-S(O)n-(CH2)0-3-R k , 

(8) -0-(CH2)l-3-OR k , 

15 (9) -0-(CH2)l-3-CKCH2)l-3-R k , 

(10) -0-(CH2)l-3-S(0)nR k , 

(11) -(CH2)0-3-N(Ra>Rk 

(12) -(CH 2 )0-3-N(RaHCH2)l-3-R k , 

(13) -(CH2)0-3-N(Ra)-(CH2)l-3-OR k , 
20 (14) -(CH2)0-3-C(=O>R k , 

(15) -(CH 2 )0-3-C(=O)N(RaHCH2)0-3-R k , 

(16) ^CHl2)0-3-N(Ra)C(==OHCH2)0-3-R k , 

(17) -(CH2)0-3-N(Ra)C(=O)-O-(CH2)0-3-R k , 

(18) ^Cl-6 alkyl which is: 

25 0) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Cl-4 alkyl, -Ci-4 alkyl-ORa 
-Ci-4 haloalkyl, -O-Cl-4 alkyl, -O-C1-4 haloalkyl, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

30 (n) substituted witfi -Rk, -(CH2)l-3-R k , 

-N^a^^HCH^^X^O-S-N^aHCH^-RK 
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or-(CH2)0-3-O-(CH2)0-3^ k , or 
-(CH2)0-3-N(Ra)-C(=O)-(C3B[2)0-3-R k ;and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -0-Ci_4 alkyl, 
5 -O-Cj -4 haloalfcyi, or -N(RaRb), 

(19) -C(CH3)2N(R a )C(= I 0)OCH2Rk 

(20) -C(CH3)2N(R a )CH2R k , 

(21) -C(CH3)2N(Ra)C(=0)Rk, 

(22) -C^b)(N(Ra)C(==0)RkXCH20RC),or 
10 (23) -C(RbXN(RaXCH2)-R k XCH20RC), 

or a pharmaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)R a , -CC>2R a , -SR. 3 , 
20 ^(^)Ra,-N(RaRb),<^^HCH2)0-2N(RaRb) > 

N(Ra)-q=OHCH2X>-2N(RbRc), -S02R a , -N(Ra)S02R b , 

NR b 

-S02N<R a Rb),-N(Ra)-C(=0)Rb, R c , 

^N(Ra)C(=O)N0RbRC), -NCRa)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

25 (3) -Rk 

(4) -CHtCHsyBtK 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or-N(Ra)-(CH2)2-OH, 

(6) -(CH 2 )l-2-O-(CH2)0-l-R k , 
30 (7) -(CH2)l-2-S(O)n-(CH2)0-l-Rk 

(8) -0-(CH2)l-2-OR k , 

(9) -CKCH2)l-2-0-<CH2)l-2-R k , 
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(10) -0-(CH2)l-2-S(0)nRk 

(11) -(CH2)i_2-N(Ra>-Rk 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k , 

(13) -(CH2)l-2-N(RaHCH2)l-3-OR k , 
5 (14) -(CH2)0-2-C(=OHR k , 

(15) -C(=0)N(RaHCH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(RaHCH2)0-2-R k . 

(17) -(CH2)l-2-N(Ra)C(=OHCB2)0-l-R k , 

(18) -<CH 2 )l-2-N^aX^=O)-O-(CH2)0-l-Rk 
10 (19) -Cm alkyl which is: 

0) substituted with aiyl or -O-aiyl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, -Cl-4 fluoroalkyl, 
-O-Ci-4 alkyl, -O-Cj-4 fluoroalkyl, methylenedioxy attached 

15 to two adjacent carbon atoms, or phenyl; 

00 substituted with -Rk-<CE2)l_3-Rk, 

-N(Ra)-C(==O)-(CH2)0-3^ k ,-N(Ra)-(CH2)l-3-R k , 
-0-(CH2)l-2-R k , or-N(Ra)-C(=OHCH2)0-2-R k ; and 
(iii) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 

-0-Ci_4 haloalkyl, or -NQRaRb), 

(20) -C(CH3)2N(Ra)C(==0)C)CH2R k 

(21) -C(CH 3 )2N(Ra)CH2R k 

(22) -C(CH3)2N(Ra)C(=0)Rk, 

25 (23) -C(Rb)(N(Ra)C(=0)Rl9(CH2ORc),or 

(24) -C(Rb)(N(Ra)(CH2>R k )(CH20Rc), 
or a phannaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from 1ST, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
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independently selected, from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- orfr-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substitaents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

10 (4) -Cl^ haloalkyl, 

(5) -Ci-4alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-4 aDcyl, -O-Ci^. haloalkyl, -C(=0)Ra, -C02R a , 
-5R», -S(=dOJRa, -NCR^b), -C(=OKCH2)0-2N(RaRb), 

15 N(Ra)-C(=OHCH2)0-2N^ b R c ), -S02R«, 

-N(Ra)S02R 1 >, -S02N(RaRb), or -NCRa^CCRb)^, 

(6) -O-C1-4. haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 

20 -O-Ci-6 aDcyl ^ -O-Ci^ haloallqd, -C(^)Ra, <X>2R a , 

-SRa, ^(=0)Ra, -N(RaRb), <X^HCH2X)-2N(RaRb), 

N(R a >C(==OHCH2)0-2N(RbR c ),-SO2Ra, 
-N(R a )S02R' J , -S02N(R a Rh), or -N(R a >C(Rb)=0, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)R a 

(11) -C02Ra, 

(12) -SRa 

(13) -S(=0)Ra, 
30 (14) -N(R a Rb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci-6 alkyl-N(R a Rb), 

(17) -N(Ra)C(=0)Rb, 

(18) -S02R a , 

35 (18) -S02N(R a Rb), 
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(19) -N(Ra)S02R b , 

(20) -Rm, 

(21) -CHCCHaVRUi, 

(22) <CH2)1^-R m , 

5 (23) -<CB2)0-2-N(RaHGH2)0-2-R ,n , 

(24) -(CH2)0-2-O-(CH2)a-2-R m , 

(25) <CH2)0-2-S-(CH2)0-2-R m , 

(26) -CCH 2 )0-2-C(=OHCH2)a-2-R m . 

(27) -C(=0)-O-(CH2)0-2-R m , 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rm, 

(30) -N(Ra)C(=OHCH2)l-3-R m . wherein the -{CH2)l-3- moiety is 

optionally substituted with one of -NCR^Rb), 
-N(Ra)C»2Rb ^02Ra -N(Ra)S02R^ ^02N(RaRb), 

15 or-N(R a )-C(R b )=0, 

(31) -N(Ra)^^>N(Rb)-(CH2)l-2-R in . 

(32) -N(Ra)-C(=0)-0-(CH2)l-2-R m »or 

(33) -N(R a )-C(=0)-N(Rb)S02-Rm; 

20 or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 

each R m is independently CS-1 cycloalkyl; aryi selected from phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
tricyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Ci-4 
haloalkyl, -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -NCRaRb), phenyl or 
<CH2)l-2-phenyl; 
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die saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl optionally substituted 
with -O-Ci-4 alkyl, -Ci-4 haloalkyl, -O-Cl-4 alkyl, ^>Ci^ h^oalkyi, oxd, 
phenyl, KCH2)l-2-phenyl, -C(=0)-phenyI, -C02-phenyl, 
5 -C02-{CH2) l-2-phenyl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromaric ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromaric ring or the tricyclic heterocycle is optionally 
10 substituted with from 1 to 4 substituents each of which is independently 

halogen, -Cl-4 alkyl* -Cl-4 haloalkyl, -OCl^. alkyl, -O-Cl-4 haloalkyl, oxo, 
phenyl, or -(CH2)l-2-phenyl; 



15 



or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein 



RKis cycloalkyl selected from cyclopropyl, cyclopentyl and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic carbocycle selected from indanyi and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring selected from 
pyrrohdinyl, piperidinyl, piperazinyl, morpholinyl, pyranyl, tetrahydrofuxanyl, 
imidazoUdinyl, tfaiomorpholinyl, thiazohdinyl, isothiazoUdinyL, oxazoUdmyl, 
isooxazolidinyl, and pyrazotidinyl; a 5- or 6-membered heteroaromaric ring selected 
from thienyi, pyridyl, imidazolyL, pyrrolyi, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyl, oxazolyl, isooxazolyl, oxarhazolyl, pyrazinyl, 

pyrirnidinyi, triazolyl, tetrazolyi, furanyl, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyi, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
azaspiro[4.5]decyl, azabicyclo[2.2.1]heptyl, azabicyclo[2.1.1]hexyl, 
tetrahydroisoquinolinyl, isoquinolinyl, 23-dihydrobenzofuranyl, 2,3-dihydrobenzo- 

30 1,4-dioxin^, andbenzo-13-dioxol^; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromaric ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro, 
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(2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -jCi_4alkyl, which is optionally substituted with 1 or 2 

5 substituents each of which is independently -OH, -CN, 

-O-C1.4 alkyi, -OCF3, -N(RaRb) t -C(=0)N(R a Rb), or 

N(Ra>C(=OHCH2)0-2N(R b R c ), 

(6) -OCF3, 

(7) -O-C1-4 aDcyi 
10 (8) -NO2, 

(?) oxo, 

(10) -C(=0)R a . 

(11) -C02R a , 

(12) -SRa 

15 (13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C*=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N<R a )C(=0)Rb 
20 (18) -S02R a , 

(19) -Rm, 

(20) -CH(CH3)-Rm, 

(21) -CH 2 -R m , 

(22) -(CH2)0-2-N(RaHCH2)0-2-R m , 
25 (23) -0-(CH2)l-2-R m , 

(24) -(CH2)0-l-S-(CH2)0-2-R m , 

(25) -(CH2)0-l-C(=OHCH2)0-2-R m , 

(26) -(CH2)0-l-C(=O>O-(CH2)0-2-R m , 

(27) -C^aONORa^Rm, 
30 (28) -N(R a )C(=0)-Rni, 

(29) -N(Ra)C(^H<^2)l-2-R m . wherein the -(CH2)l- 2 - moiety is 

optionally substituted with -N(RaRb), 

(30) -N(Ra>C(=0)-N(Rb)-(C3l2)l-2-R m , 

(31) -N(Ra>C(=0)-0-(CH2)l-2-R m , 
35 . (32) -N(R a >C(=0)-N(Rb)S02-R m , 
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(33) -OH; 

or a phannaceutically acceptable salt thereof. 

5 7. The compound according to claim 6, wherein 

■ each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6H0ctembered 
saturated heterocyclic ring selected from pyrrolidine, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, thiazolidinyl, and morpholinyl; or a 5- or 6-membered 
10 heteroaromatic ring selected from thienyl, pyridyl, imidazole, pyrrolyi, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, isooxazolyi, oxadiazolyi, thiadiazolyl, pyrazinyl, 
pyriinidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

15 -N(RaRb); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -GF3, -O-Ci-4 alkyl, 
-OCF3, oxo, phenyl, -<CH2)l-2-phenyl, -C(=0)-phenyl, -CC>2-phenyl, or 
-C02-CH2-ph«iyl; and 

20 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently rCi-4 alkyl, -CF3, -O-C1-4 alkyl, 

-OCF3, oxo, phenyl, or -(CH2)l~2i?henyl; 



25 



or a phannaceutically acceptable salt thereof. 



8. The compound according to claim 1, wherein R2 is -H or -C\-6 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -Cl-4 

alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyl, -CK3i_4 haloalkyl, or 
-Cq-6 alkyl-N(RaRb), or 

(3) a 5- or 6-membered saturated monocyclic heterocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 . N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Ci-6 alkyl, -O-Cl-6 alkji oxo, or phenyl; 

or a phannaceutically acceptable salt thereof. 

5 

9. Hie compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -Cl^alkyi, 

(3) -(CH2)l-3-N(RaRb), 

10 (4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloro, bromo, 
-Ci^4 alkyl, -Cl-4 fluoroalkyi, -O-Ci-4 alkyl, -0-Ci^4 fluoroalkyl, or 
-(CH2)l-3-N(R^);or 

(5) -(CH^l^R 1 , wherein R* is a 6-membered saturated 
15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS; 

or a phannaceutically acceptable salt thereof. 

20 10. Tlie compound according to claim 9, wherein R2 is -H or 

methyl; or a phannaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -Efc or a 
phannaceutically acceptable salt thereof. 



25 



12. The compound according to claim 1, wherein 
R3 is -H or -Cl-4 alkyl; or a phannaceutically acceptable salt thereof. 



13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a phannaceutically acceptable salt thereof. 

14. Hie compound according to claim 13, wherein R3 is -H; or a 
phannaceutically acceptable salt thereof. 

35 15. Hie compound according to claim 1, wherein R4 is 
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(1) Ci^alkyl, 

(2) Ci-4 alkyl substituted with fiom 1 to 3 substituents each of 
which is independently -OH, O-Ci-4 alkyl, or -O-Ci-4 

5 haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aryis 

which are the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted with one of: 
10 0) C5-7 cycloalkyl, 

(ii) afusedbic^cHccarbocydec^^ 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing fiom 1 to 4 heteroatoms 

15 independently selected fiom N, O and S, 

(iv) a 5- or 6-membered heteroaiomatic ring 
containing fiom 1 to 4 heteroatoms 
independently selected fiom N, O and S, or 

(v) a 9- or 10-membered fused bicyclic heterocycle 
20 containing fiom 1 to 4 heteroatoms 

independently selected fiom N, O and S, 
wherein at least one of the zings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aiyl, 

(6) C3J7 cycloalkyl optionally substituted with aryl, 

25 (7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocychc ring containing fiom 
1 to 4 heteroatoms independently selected fiom N, O andS, 

30 (10) a 5- or 6-membered heteroaiomatic ring containing from 1 to 4 

heteroatoms independently selected fiom N, O and S, or 
(11) a 9- or 10-membered fused bicyclic heterocycle containing 

fiom 1 to 4 heteroatoms independently selected fiom N, O and 
S, wherein at least one of the rings is aromatic; 

35 wherein 
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each ary! in (3) or the aryi in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alfcyi-ORa, -Ci-4 haloalkyl, -O-C1-4 alkyl, 
5 -O^i^haloalkyl^^-NC^^NCRaRbx^i^ 

aIkyl-N(RaRb) f -C(=0)N(RaRb), <X=0)Ra, -C02R a , -Cl-4 
allcyl-COiRa, -OC02Ra, ^SRa, -S(=0)Ra -S02Ra, 
-N(Ra)S02Rb -S02N(RaRb), -N(R a )C(=G)Rb 
-N(Ra)C02Rb -Cj^ aDcyl-N(RaXX)2R b , phenyl, -Ci^ 

10 alkyi-phenyi, -O-phenyl, or -(CH2)0-2-het wherein het is a 5- 

or 6-membeied heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 

15 independendy ^Ci-4 alkyl, r-Ci-4 haloalkyl, -O-Ci-4 alkyl, 

-O-Ci-4 haloalkyi, or -C02R aL ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 

optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, 
20 -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 

heteroatoms independendy selected from N, O and S; and 

the heteroaromatic ring in (4)@v) or (10) or die fused 

bicyclic heterocycle in (4)(v) or (11) is optionally substituted 
25 with from 1 to 4 substituents each of which is independently 

halogen, -Cl^t alkyl, -Cl-4 haloalkyl, -OCi_4 alkyl, -O-Cl^t 

haloalkyl, oxo, or phenyl; 
or a phannaceutically acceptable salt thereof. 

30 

16. The compound according to claim 15, wherein R.4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OBI, 

35 (2) Ci-4 alkyl substituted with one of: 
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10 



® 
fli) 

Cii) 



cyclohexyl, 
naphthyl, 

a fused tricyclic carbocycle selected from 

z 1 




(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaxomatic ring containing from zero 
to 1 heteroatoms selected from O and S and from! to 3 
nitrogen atoms, or 

(vi) a fused tricyclic heterocycle selected from 




15 



(3) 



(CHol— ChC-R u 

whereinR u is Hot phenyl, 



20 



(4) 
(5) 
(6) 



C3-6 cycloalkyl optionally substituted with phenyl, 
phenyl or naphthyl, 

a fused tricyclic carbocycle selected from 

Z 1 * 




(7) a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 
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(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

(9) a fused bicyclic heteiocycle selected from 




wherein Z* is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)Qx) or (5) is optionally substituted with from 1 to 3 

10 substituents each of which is independently fluoro, bromo, chloro, 

-OH, -CI-4 alkyl, -CF3, -O-Cl^ alkyl, -OCF3, -CN, -NO2, 
-(CH2)l-2-N(RaRb), -C(=0)Ra -C02R a , -SR a , -S(=0)R a , -SC>2R a 
-N(R a )S02Rb -S02N(R a Rb), or -N(R a )C02Rt>; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 

15 -O-phenyl, or -(CH2)0-2-ket wherein het is tbiadiazolyl or indolyl, and 

het is optionally substituted with -Q-4 alkyl, -CF3, -O-Ci^s alkyl, 
-OCF3,or-C02R a ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 

20 independently halogen, -C\-4 alkyl -CP3, -O-Cl^* alkyl, -OCF3, oxo; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyrazdnyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
25 with from 1 to 3 substituents each of which is independently halogen, 

-C I-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or oxo; and is additionally 

and optionally mono-substituted with phenyl; 
or a pharmaceutical^ acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 
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R 5 

wherein 
Qis 

5 (1) ethynyi optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

(3) aryl, 

(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
Q>-7 cycloalkyl, 

10 (5) a 5- or 6-membeied saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected ftomN, 6 and S, 

(6) a 5- or 6-membered heteoaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
15 heteroatoms independently selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
20 independently halogen, ^H, alkyl, altyl-ORa, -Ci^j 

haloalkyl, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -CN, -NO2, -N(RaRb), 
-Ci^ alkyl-N(RaRb), -<#<>)N(RaRb), -C(=0)Ra -«>2R a , -Cl^ 

alkyl-<X>2R a , -OC02R a , -SR a , -S(=0)R a , -SC>2R a , -N(R a )S02R b , 
-S02N(RaRb), -N(Ra)C(=0)Rb -N(Ra)CX>2Rb -Ci^ 
25 aIkyl-N(Ra)C02Rb y phenyl, -Ci_4 alkyl-phenji, -O-phenyl, or 

-(C!H2)0-2-* e t wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -C1-4 alkyl, -^1-4 haloalkyl, -O-Cl-4 alkyl, -O-Ci-4 

30 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
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-Ci-4 alkyl, -Ci_4 haloalkyl, -O-Ci^ alkyl -O-Ci-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independendy halogen, -Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CEfcOH, with the proviso that when R5 is CEfeOH, then Q is aryl; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof. 

18. The compound according to claim 17, wherein Q is 



15 



(1) — C=C-R U wherein R« is H or phenyl, 

(2) phenyl or naphthyl, 

20 (3) cyclopentylorcyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyi, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofuranyl, pyrrolidinyl, imid^lidinyl, piperidinyl, piperazin^, 

25 morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 

oxazolidinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyi, isothiazolyi, 
oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

30 t£trarolyl,furanyl,andpyridazinyl,OT 

(7) a fused bicyclic hetoocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo-l,4-dioxinyl, dihydrobenzofuranyl, benzo-13-dioxolyl, 
quinolinyU and isoquinolinyl; 
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wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Ci-4 haloalkyl, -O-Ci-4 
5 alkyl, -O-Ci-4 haloalkyl, -CN, -NO2, -Cl-4 alkyI-N(RaRb), 

-C(=0)Ra, -C02R a , -Cl-4 aIkyi<X>2R a , -SR a , -S(=0)R a -SC>2Ra, 
-N(Ra)S02Rb -S02N(RaRb), -N(Ra)C02Rb -C 1-4 

aIkyI-N(Ra)C02R b , phenyl, <CH2)l-2-ph«i)4, -O-phenyl, or 
<GH2)0-2-bet wherein het is pynolyl, pyrazolyl, inudazolyl, triazolyl, 

10 thiazolyl, oxazolyl, isothiazolyl, isooxazolyl, pyridyl, pyrazinyi, 

thiadiazolyl or indolyl, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-Ci-6 aDq^l, -OCF3, oxo, or -CQ2R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 

15 alkyl, -Ci^haloal^ 

alkyl-N(RaRb), -C(=0)Ra, -C02R a , -SR a , -S(=0)Ra, -SC>2R a 
-N(Ra)C02R b , phenyl, -(CH2)l-2-phenyi, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
wife from 1 to 4 substituents each of which is independently halogen, 

20 -Ci-4 alkyl, -Cl-4 haloalkyl, -O-Q-4 alkyl, -0-Ci^4 haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyi, orpyrimidinyl; and 

the heteroaromatic ring in (6) or the fused tricyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
winch is independently halogen, -Cl^t alkyl, -Ci-4 haloalkyl, -O-C1-4 
25 alkyl, -O-C1-4 haloalkyl, oxo, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -C\-4 alkyl, -Cl-4 fluoroalkyl, -O-Cl-4 
alkyl, -O-Ci^ fluoroalkyl, -CN, -SRa <CH2)l-2-N(R a Rb), SO<2$& -N(Ra)S02R b , 
-S02N(R a R b ), -(CH2)a-2-C02Ra*, -(CH2)0-2-N(Ra)CO2R b *, -NO2, or phenyl; 

35 each R a is independently H, methyl, or ethyl; 
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each R*> is independently H, methyl, or ethyl; and 
each R** and Rb* is independently H or 

5 

or a pharmaceutically acceptable salt thereof. 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a pharmaceutically acceptable salt thereof. 

10 

21. The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Cl^. alkyl, -Ci-4 fluoroalkyl, -O-Cl-4 alkyl, 
-OC1.4 fluoroalkyl, -CN, -SRa or -S02R a ; 

15 

or a phannaceutically acceptable salt thereof . 

22. The compound according to claim 21, wherein Q is 
p-fluorophenyl or 23-dimethoxyphenyl; 

20 

or a phannaceutically acceptable salt thereof. 

23. Hie compound according to claim 1, wherein 

25 Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ling containing from 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyi, which is optionally substituted with from I to 5 

substituents each of which is independently halogpn, 
-O-Ci^ alkyl -O-Cl-4 haloalkyl, -C(=0)Ra -C02R a , 
35 ^Ra,^(^)Ra -N(RaRb),^(z=OHCH2)0-2N(RaRb), 
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N(Ra)-C(aOHCa2)d-2N(RbRC),-S02Ra, 
-N(Ra)S02Rb, -S02N(R a R b ), or -N(Ra)-C(Rb)=0, 

(3) -N02, 

(4) oxo, 

(5) -C(=0)Ra, 

(6) -C02Ra, 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Cl-4 alkyl-N(RaRb), 

(9) -Rm, 

(10) -Ci-6 aIkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloaDcyL, -O-Cl-4 alkyl, 
-O-Cl-4 haloalkyl, -C(=0)Ra -C02R a -SR a , 
-S(=0)Ra, -N(RaRb), -N(Ra)CX>2Rb ^02Ra, 

-N(Ra)S02Rb, -S02N(R a Rb), or-N(Ra)-C(Rb)=0, 

(11) -Qm alkyI-N(Ra)^Co_4 alkyl-Rm, 

(12) -Q)-4 alkyl-O-Co^t alkyl-Rm, 

(13) -QM alkyl-S-Co-4 alkyl-Rm, 

(14) -Co-4 alkyl-C(=0)-Ca4 alkyl-Rm, 

(15) -C(=O)-O-C0-4 alkyl-Rm, 

(16) -C(=O)N(Ra>C0-4 alkyl-Rm, 

(17) -N(Ra)CX=0>R m , 

(18) -N(R a )C(=0)-C i _6 alkyl-Rm wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 
-O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)R a , -C02R a , 
-SR», -S(=0)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02Rb, -S02N(R a R b ), or -N(Ra)-C(Rb)=0, 

(19) -N(Ra><X^>N(Rb)-Co-4alkyi-Rni, 

(20) -N(Ra)^(=O)-O-C0^ alkyl-R m , or 

(21) -N(Ra)-C(=0)-NCR b )S02-Ca4 alkyl-Rm; 
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wherein each Rm is independently aryl selected from phenyl and naphthyl or a 5- or 6- 



membeied heteroaromatic ring containing from 1 to 3 heteroatoms independently 
selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 suhstituents each of 
5 which is independently halogen, -Ci^t alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, 01 

-N(RaRb);and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; and 

10 each Ra and Rb is independently -H or -Ci-4allcyl; 
or a pharmaceutical^ acceptable salt thereof. 



24. Hie coinpound accoiding to claim 23, wherein Rl is: 



15 




, or 



R6a is: 



(1) 



-H, 




2 



H 



20 



(2) 



,or 



(3) 




(Y 1 ) r 
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wherein X* is a single bond connecting the carbonyl carbon to tbe 

carbon substituted with X2, -O-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02Ra ; 

Yl is -H, halo or -Q-4 alkyl; and 

5 r is an integer equal to zero, 1 or 2; and 

R6b is -H or -NO2 ; and 
R7 is -H or -Ci-4 alkyl; 

10 

or a phannaceutically acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R^b are both -H; and 

R7is-Hor-CH3; 

or a phannaceutically acceptable salt thereof. 

20 

26. The compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02Ra ; and is additionally arid optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a phannaceutically acceptable salt thereof. 
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27. The compound according to claim 1, wherein: 

Rlis-Rk; 

5 Rk is phenyl which is optionally substituted with from 1 to 3 substituenls each of 
which is independently: 

(1) halogen, 

(2) ^x^alkyl,wMch is optionaBy substituted wilh from 1 to 5 

substrtuents each of which is independently halogen, 
10 -OH, -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -CC=0)Ra, 

-CQ2R a , -SR a , -S(=OJR a , -N(R a Rb), 
-C(=OHCH2)0-2N(RaRb), 
N0R a )-C(==O)-(CH2)0-2N(RbRc), -S02R a 
-N(R a )S02R^ ^02NCRaRb), or -N(R a KXRb)=dO, 

15 (3) -NO2, 

(4) -C(=0)R a 

(5) -C02R a , 

(6) -C(=OJN(R a Rb), 

(7) -C(=0>CM alkyl-NCRaRb), 

20 (8) -Rm, 

(9) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl_4 haloalkyl, -O-Cl-4 alkyl, 
-O-Cl-4 haloalkyl, -C(=C-)R a -C02R a , -SR a , 
25 ^(==0)R a -NCR^b), -N(R a )C302Rb, ^{02R a 

-N(R a )SO2R0, -Sp 2 N(R a Rb), or -N(R a >C(Rb)=0, 

(10) -Co-4 alkyl-N(R a )-Co-4 alkyl-Rm 

(11) alkyl-O-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-S-Co^t alkyi-Rm, 

30 (13) -Co-4 alkyl-C(=O)-C0-4 alkyl-Rm, 

(14) -C(=OK)-Co-4 alkyl-Rm, 

(15) -C(=O)N(R a )-C0-4 alkyl-Rm, 

(16) -N(R a )C(=0)-R m , 

(17) -N(R a )C(^0)-Ci-6 alkyl-Rm, Wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 
-O-CM alkyl, -O-Cl-4 haloalkji, -C(=0)Ra, -CO^Ra 
-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)002R b , -SO^Ra, 
5 -N(Ra)Sq2R b ,-^^ 

(18) -N(Ra)^(==0)-N(Rb)-Co_4 alkyi-Rm, 

(19) -N(RaK:(=O)-O-C0-4 alkyi-Rm or 

(20) -N(Ra)^^)-N(Rb)SO2-C0-4aIkyI-Rni; 

10 wherein each Rm is independently aryi selected from phenyl and naphthyl; a 5- or 6- 
mernbered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 

15 which is independently halogen, -Cl-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-i>henyl, 
20 -C(=0)-phenyl, -CC>2-phenyi, or -<X)2-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of wW(* is indepradmdy -Ciw4 alkyl or oxo; 



or a pharmaceutical!/ acceptable salt thereof. 



25 



28. Hie compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)R a , -C02R a , -SRa, -N(R a Rb), or 
-C(=0)N(RaRb), 

(3) -NO2, 

(4) -Cl-4 alkyi-Rm, 

35 (5) -0-<CH2)l-2-R m v 
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-N(Ra)C(=0)-Rm 

-N(Ra)C(=OHCH2)l-2-R m » wherein the (CH2)l-2 moiety is 
optionally mono-substituted with -N(R a Rb) or 
-N(Ra)CX)2Rb, or 

-N(RaK!(=0}.N(Rb)-(CH2)l-2-R m ; 

wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroaloms independently selected from N and O; 
10 or a 5- or 6-membered hetexoaromalic ring containing from 1 or 2 nitrogens; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independendy halogen, -Ci_4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
15 substituents each of which is independently -Cl_4 alkyl or oxo; and is 

additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
-C(=©)-phenyi, -032-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl or oxo; and 

20 

each R a and R b is each independently -H or -Cl-4 alkyi; 
or a phaimaceutically acceptable salt thereof. 
25 29. Hie compound according to claim 28, wherein 

R2 is -H or methyl; 
R3is-H;and 

30 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -SO^R*; and is additionally and optionally mono- 
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5 



substituted with methylenedioxy attached to two adjacent ring caibon atoms, phenyl, 
or-O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

30. Hie compound according to claim 1, wherein 

Rlis-Rk; 

10 Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membeied saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -CC>2R a , 

20 -SRa ^(^)Ra T -N(RaRb) ? ^(=OHCH2)0-2N(R a R b ), 

N(Ra>C(=OHCH2)0-2N(Rt)R c ), -SC>2R a , 
-N(Ra)S02Rb ^02N(R a Rb), or -N(Ra)-C(Rb)=o, 

(3) -N0 2 , 

(4) oxo, 

25 (5) -C(=0)Ra 

(6) -C02Ra 

(7) -C(=0)N(RaRb), 

(8) -C(=p>Ci-4 aIkyl-N(RaRb), 

(9) -SRa 

30 (10) ~S(=0)Ra, 

(11) -SOiRa 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 
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from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN,-Ci^ haloalkyl, -O-Cl-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra, -CQ2R a > -SR a , 
nS(^)Ra, -N(RaRb), -N(RaXX)2R b , -S02R a , 
5 -N(Ra)S02R b , -502N(RaRb), or -NCRaK^CRb)^, 

(15) -C(MaIkyl-N(Ra^ 

(16) -Co_4 alkyl-O-QM alkyl-Rm 

(17) -Co-4 alkyl-S-QM attyl-Rm, 

(18) -C^alkyl^ 

10 (19) -<X=OyO-Q±4 alkyl-Rm, 

(20) ^(^)N(Ra><^ M aIkyi-Rm, 

(21) -N(Ra)C(=0>-Rin 

(22) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
15 is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 

-O-Ci^ alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra -C02R a , 
-SRa ^(=^)Ra, -N(RaRb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02R b , -S02N(RaRb), or-N(Ra)-C(Rb>=0, 

(23) -N(Ra)-C(=0)-N(Rb)-Co^ alkyl-Rm, 
20 (24) -N(Ra>C(^)^-C(MaIkyl-Rin,or 

(25) -N(Ra>C(=0)-Nat b )S02-Oa4 alkyl-Rm ; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

25 independently selected from N, O and S; a 5- or 6-membered heteroaiomatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered tricyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 

30 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

-N(R a R b ); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Ci-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -<CH2)l-2-phenyi, 
35 -C(=0>phenyl, -C02-phenyl, or-C02-{CH23l-2-phenyl; and 
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the heteroaromatic ting or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substitoents each of which is independently -Cl-4 alkyl 



or oxo; 



5 or a pharmaceutically acceptable salt thereof. 



31. Hie compound according to claim 30, wherein 



Rl is: 



10 





R 



11 



"N 




\ ? 




V R 8 . R 9 



O 





,or 




R8 



is: 



15 



20 



(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independendy -OH, -O-Cl-4 
alkyl, -OCF3, -C(=0)Ra, -C02Ra, -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra 

(4) -C02Ra 
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(5) -C(=OHCH2)l-2-N(R a Rb), 

(6) -S02Ra 

(7) -(CH2)l-2-R m , 

(8) -(CH2)0-2-G(=OHCH2)0-2-R m , 
5 (9) -C(=GKHCH2)0-2-R m ,or 

(10) -C(=O)N(Ra)-(CH2)0-2-R m ; 
R9 is -H, -Cl-4 alkyl, oroxp; 
10 RlO is -H,-OH,-Ci-4 alkyl, -O-Ci^ alkji, oxo, cjt -CKCH2)l-2-R m ; 
Rllis 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with lor 2 

15 substituents each of which is independently -OH, -O-Cl-4 

alkyl, -OCF3, -C(=0)R a , -CP2R a , -SRa, -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -C(=0)R a , 

(4) -C02R a , 

20 (5) -C(=OHCH2)l-2-N(R a Rb), 

(6) -S02R a , 

(7) -(CH2)l-2-R m , 

(8) -(CH2)0-2-a=O)-(CH2)0-2-R m . 

(9) -C(=O>O-(CH2)0-2-R m .or 
25 (10) -C(=O)N(RaHCH2)0-2-R m ; 

with the proviso that when one of R8 and Rll is -{CH2)l-2-R m > 
-(CH2)0-2-C(=OHCH2)0-2-R m ^, -<X=O)-O-(CH2)0-2-R m , or 
-C^^)N(R a HCH2)0-2-R m » *en the other of R8 and Rl 1 is otherthan 
30 -(CH2)l-2-R m , KCH2X)-2^^HCH2)0-2-R m , -C(=O)-O-(CH2)0-2- Rm ' or 
-OC=O)N(R a HCH2)0-2-R t11 ; 

Rm is aryl selected from phenyl and naphthyi; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
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a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a tricyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

-N(RaR b );and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
10 ^^>phCTyl,-C02i>heny^ 

the heteroaroniatic rin g or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently alkyl 

or oxo; and 

15 each Ra and Rh is independently -H or -Ci-4 alkyl; 
or a pharmaceutically acceptable salt thereof. 

32. The compound according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3 is -H; and 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -C1-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 

or a pharmaceutically acceptable salt thereof. 

33. The compound according to claim 1, which is a compound of 

Formula (II): 
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OH 



0D; 



wherein T is: 



(1) -H, 

(2) -OH, 



(3) -Ci_4haloalkyl, 

(4) -Ci_3 alkyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-Ci-4 alkyl 

10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra)-C02Rb 

(10) -N(Ra>C(=OKCH2)l-2-N0R^ b X 

(11) R k , 

15 (12) -(CH2)l^-Rk 

(13) -(CH2)0-2-O-(CH2)0-2-R k . 

(14) -(CH2)0-2-N(RaHCH2)0-3-R k , or 

(15) -(CH2)0-2-N(Ra)-C(==O)-(CH2)0-2-R k ; 

20 Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independendy selected from N, 
O and S ; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Ci-4 alkyl, -Ci-4 alkyl-ORa, -Q-4 
haloalkyl, -O-Ci-4 alkyl, -O-Cj-4 haloalkyl, or -N(R a R°); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independendy -Ci-4 alkyl; -Ci-4 alkyl-OR a ; 
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-Ci-4 haloalkyi; -O-Cl^ alkyl; -O-Cm haloalkyi; -C(=0)Ra ; oxo; 
ethylenedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membeied saturated heterocyclic ring containing fiom 1 to 4 heteroatoms 
independently selected from N, O and S; -GH2-saturated heterocycle which is 

5 a a 5- or 6-membeied ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl, -Cl-4 aQcyl-ORa 
10 -C1.4 haloalkyi, -OCi^ alkyl, -O-Ci-4 haloalkyi, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl or oxo; 

Rl2 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -C3, Br, -Ci^ alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, 
methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each R a and Rh is independently -H or -Cl-4 alkyl; and 

20 sis an integer equal to zero, 1,2, or 3; 

or a pharmaceutically acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, ^Cl-4 alkyl, -CF3, 
30 -O-Ci-4 alkyl, -OCF3, -CN, -SR a , or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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35. Hie compound according to claim 33, wherein 
s is zero, 1 or 2; 

5 

and with the proviso that when s is 1 or 2, T is -H; 

or a phannaceutically acceptable salt thereof. 

10 36. The compound according to claim 1, which is a compound of 

Formula (ID): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -.F, -CI, -Br, -OH, -Ci_4 alkyl, -CF3, -O-Cl^t alk^ -OCF3, -CN, 
-SR a , or -S02R a ; and is additionally arid optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a phannaceutically acceptable salt thereof. 

20 

37. The compound according to claim 1, wherein 

Rlis 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 

25 substituents each of which is independently fluoro, chloro, -OH, 

-O-C1-4 alkyl, -O-Ci-4 haloalkyl, ^(^)Ra ^02R a -SRa 
-S(=0)Ra -N(R a Rb), -C(=OHCH2)0-2N(RaRb), 
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-N(Ra>C(=OHCH2)l-2N(RbRc), -S02R a , -N(Ra)S02R*\ 



NR b 



d 



R l 

-S02N(RaRb),_N(Ra)-C(Rb)=0, R c , 

-N(Ra)CX=0)N(RbRC), -N(Ra)C(=0)C(=0)N(Rl>R c ), or 
-N(Ra)C*=0)ORb 
5 (2) -(CH2)l-3-R k . 

(3) -(CH^l-a-CKCB^-R^ 

(4) -(CH2)l-3-N-(CH2)0-2-R k . 

(5) KCH2)l-3-N(Ra)C(==OHCH2)0-2-R k , 

(6) -<CH2)l-3-N(Ra)a=O)-O-(CH2)0-2-R k . 
10 (7) -(CH2)0-3-C(=O)N(R a HCH2)0-2-R k ,or 

(8) -C(=OHCH2)0-2-R k * 

(9) -aCH3)2N(RaXX=0)OCH2R k , 

(10) -C(CH3)2N(R a )CH2R k , 

(11) -C(CH3)2N(R a )C(=0)Rk 

15 (12) ^bXN^CR^^RkXCHiOR^or 

(13) -CXR^CRaXCH^R^C^ORc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-R k » then R k is not phenyl; a bicyclic caibocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
hetero aromatic ring ccm taming from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ting fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl ; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromaric ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or biomo, 

(2) -OH, 

(3) -CN, 
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(4) -CF3, 

(4) -Q-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OGF3, -C(=0)Ra, -C02R a * -SR a » or -NCRaRb), 

5 (5) -OCF3, 

(5) -O-Ci^ alkyl 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 
10 (11) -C02R a , 

(12) SR& 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -(CH2)0-2-G(=O)N(RaRb), 

15 (16) -C(=OHCH2)l-2-N(RaRb),or 

(17) -S02R a ; 

or a pharmaceutically acceptable salt thereof. 
20 38. The compound according to claim 37, wherein 

R2 is -H;and 

R4 is -CH2^Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 each Ra and Rb is independently -H or -Cl-4 alkyl; 

Rk is aryi selected from phenyl and naphthyl, with the proviso that when Rl is 
-(GH2)l-3-RK then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 

tetr^ydronaphthyi; a 5- or 6-membered saturated heterocyclic ring containing from 1 
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to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected firom 
N, O and S; or a tricyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membeied saturated or unsaturated heterocyclic ring containing firom 1 to 3 
5 heteroatoms independently selected firom N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl; 

wherein the aiyl, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 
10 (1) fluoro, chloro, or biomo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

(4) «Ci-4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OCF3, -C(=0)R a , -C02R a t -SR a » or -N(RaRb), 

(5) -OCF3, 

(5) -O-C1-4 alkyl, 
(8) oxo, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra 

(11) -C02R a , 

(12) -SRa 

(13) -S(=0)Ra, 

25 (14) -N(RaRb), 

(15) KCH2)0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb),or 

(17) -S02R a ; 

30 or a pharmaceutical^ acceptable salt thereof. 

39. The compound according to claim 1, which is a compound of 

Formula (IV): 
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15 




OH 

















(TV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 aftyl, -CF3> -O-Cl-4 alkyl, -OGF3, -CN, 
5 -SR a , or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof . 

10 40. The compound according to claim 1, which is a compound of 

Formula (V): 




(V); 



wherein 

Rl3is-Hor-Ci-6alkyl; 



R14 is -H, -Ci^6 aIkyl,-C(=0>Ci^ alkyl, -C(=OHCH2)0.2-J» or 
• -C(=OKHCH2)(X-2-J; wherein J is aryl selected from phenyl and naphtfayl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 
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wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is mdependenfly fluoro, chlord, bromo, -GF3, -Cl-4- alkyl, 
-OCF3, or -OC1-4 alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Cl-4 

alkyl, or oxo; 

Rl5 and R*6 are each independently -Cl-6 alkyl; or alternatively Rl5 and R*6 
10 together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 

and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Q-4 alkyl, -CF3, -OCl-4 alkyl, -OCF3, -CN, 
15 -SRa, or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 41 . The compound according to claim 40, wherein 

Rl5 and Rl6 are both methyl; or alternatively R* 5 and Rl6 together with the carbon 
atom to which they are both attached form cyclohexyl; 

25 or a pharmaceutically acceptable salt thereof. 

42. A compound according to claim 1, which is a compound 
selected from the group consisting of 

30 N-(4-fluoroben2yl)-5,6^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6Klihydro 
carboxamide; 

35 . 
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2-[14>enzoyI^KN^ 
dihydrbxypyrimidine^^ 

2<l-ben2»yl^n^ 
5 carboxamide; 

N^fluorobenzyl>5,6K^^ 
caiboxamide; 

10 N^4-fluorobeozy^ 

tetrahydmquinolin-2-yi]pyiimidme-^^ 

NK4-fluorobenzyl>5,6^ 
yl]pyiimidine-4-c»rboxamide; 

15 

N<4-fluoiobenzyI>5,6K^^ 
yI]pyriniidine-4-cait>oxaniide; 

2^1^ylpiperidin-2-yI)-N^^ 
20 carboxamide; 

N^4-fluorobenzyI>5,^^ 
4-carboxamide; 

25 2^Hacetylanuno)<^to^^ 
carboxamide; 

N<4-fluorobenzyI>5,<^^ 
yl]pyrimidine-4-<^iboxamide; 

30 

NH(4^fluorobenzyI)-5,^ 
carboxamide; 

N-<4-fluorobenzyI)-5,6^^ 
35 carboxamide; 
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2-[l ^^-^iimethylglycyl^^ 
dihydroxypyriniidine-4-caiboxamide; 

5 NK^fluorobenzyl>5,6^dihydroxy-2-{l-methyl-l-[(pyri 
Icaitx>nyI)amino]ethyI }pyrimidine-4K^rix)xamide^ 

2-[l-(dimethyIammo>2^hen^ 
caiboxamide; 

10 

2-{ l-[(2/WimediyI-13-ttt^ 
dihyd^xypyiiiiiidiiie-4-carboxamide; 

2-[l^^MorobenzoyI)^me^ 
15 dihydiDxypyrimidine-4-<^iboxami 

N-(4-fluorobenzyl)-5,6-dihy^ 
yl]pyrimidine-4K^rix>xamide; 

20 N^4-fluon}benzyl>5,6-<lihy^ 
4-carboxamide; 

N-(34>iomo^fluorobeiizy^ 
dihydiDxypyiimidine-4-caiboxamide; 

25 

2H^Kdimethylamino)cycIoh^^ 
caiboxamide; 

NK^fluorobenzyI)-5,6-dihydioxy-2-{ l-[(pyridin-2- 
30 yl<^ibonyl)ainino]cyclohexyi}py^^ 

2-(4-benzyl- 1 -methy!piperazin~2-yI>N^4-fluorote^ 
carboxamide; 
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N^2^-<fcmethoxybeii^ 
ylethjd)phenyI]pyriiiiidine-4-cari)oxamide; 

N-(4-fluorolxai2yI^^^ 
5 yl)pyriinidine-4-caibox2rm"de; 

N-(23-diinethoxybeii^^ 
dihydroxypyriinidine-4-caiboxamide; 

10 2HlKanflinocartK>nyl)pi^ 
carboxanride; 

2-[(2S,4R)-14)enzoyI-4-{benzyioxy)pyTO 
dihydroxypyrimidine-4-c^rboxamide; 

15 

N-(4~fluorobenzyl>5,6^ 
yl]pyriinidine-4-caiboxamide; 

N-(4-fluorobenzyl>5,6^ydtoxy 23 A- 

20 tetrahydroisoquinolin-3-yl]py^^ 

N-(4~fluorobenzyl>5,6^ 
Icarbonyl)anrino]ethyl }pyiimidine-4-cart>oxamide; 

25 2-(l-ben2»ylpiperidin^ 
carboxanride; 

2H(I-benzylpiperidin^^ 
carboxamide; 

30 

2-(l-benzoylp]^ttd&^^ 
carboxanride; 

N-(4-fluoiobenzyI)-5,6^hyto^ 
35 carboxanride; 
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N^23-<ln*iethoxybei^ 
4-caiboxamide; 

5 N<4-fluon>benzyl)-5,6^ 
caiboxamide; 

2-(l-benzoyI-l^/Meti^ydioc^ 
dihydroxypyrirnidine-4-<^rboxam 

10 

2-{l-[(N > NHdtaethyI^ 
c3ihydtoxypyrimidine^4^rix)xamide; 

N-(23-diinethoxybenzyl^ 
15 ylme&yl)phrayl]pyniM 

2-{44(diethylamino)met^^^ 
dihydroxypyrimidine^^ 

20 NK4-fluoroberazyl>5,6-dihyd^ 
yl] pyriinidine-4K^rboxainide; 

2<l-benzoyipyrroHdin-2^^ 
carboxamide; 

25 

tert-butyl 2-(4-{ [(4-fluorobenzyl)amino]carbonyl } -5,6Klihydtoxypyrimidiii-2- 
yl)morpholine-4-carboxylate; 

N-(4-fluorobenzyl)-5,(>Ki^ 
30 yl]pyrimidine-4-carboxan3ide; 

2-[2rn(N^Hiimethylglycyl)-1^3»44etrahydro 
5,6^hydroxypyriirudme-4-<^rbox^^ 
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2-(l-benzoyl-23^ydro-m-in^ 
dfoydtoxypyrimidme-4-carboxaimde; 

2-(2-benzoyM ^,4-tetrahydroisoquinoBn-3-jd)-N<4-fl^ 
5 dmydroxypyriimdme-4-carbo 

2^1-aniino-2-pheiiylethyl}-N^^ 
caiboxamide; 

10 2^4-benzylmorphoHn-3-y^ 
caiboxamide; 

N^4-fluoit)berizyl)-5,6-dihydroxy-2-{l-[(l-methyI-lH^ 
yl)carbonyl]piperidiii-2-yl } pyrimidine-4-K»iboxamide; 

15 

N^23-dSmethoxybenzyl)-5,6-dihydroxy-2-[4^morph 
ylme^yl)pheByl]pyrimidine-4-ca^ 

jy-(4-fluon>benzyl>5^ 
20 carboxanride; 

7VK4-HuorobenzyI)-5,6-dihydroxypyriinidin^ 

2-{4-[({[(2^Moiophenyl)sulf^ 
25 dimethoxybenzyl)-5,6Klihydroxypyiinu caiboxamide; 

^-(^fluorobeiiz^ 
dicaiboxanride; 

30 2-Ben2^-AK^fluorobenzyl>5-hydro 
caiboxamide; 

and pharmaceutically acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N-(4-fluorobenzyl)-5,6-dihydro 
5 carboxamide; 

2-[l-(dimethylainino)-l-methyleto^^ 
carboxamide; 

10 N-(4-fluoiobenzyl>5,6-dihydnixy^ 
carboxamide; 

2-[(dimethyIamino)(phenyI)methyfl^ 
carboxamide; 

15 

2-{4-[(diethylamino)inefli^]phen^ }-N<23-<3toethoxybrazyl>5,6- 
dihydroxypyrimidine-4-(Mdx)xamide; 

N4>enzyl-5,6Kiihydroxy-2^3-^^ 

20 

N<4~flubrobenzyl)-5,6-d^ 
tetrahydroquinolin-2-yl]pyiinii^ 

and pharmaceutical^ acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

30 45. A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to die subject a therapeutically effective 
amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 
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46 . A method for preventing or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutical^ acceptable salt thereof. 

5 

47. Hie method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse 

10 transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1 , or a 
pharmaceutical^ acceptable salt thereof, and a phannaceutically acceptable carrier. 

49. A combination useful for inhibiting HTV integrate, far treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a phannaceutically acceptable salt thereof, and a therapeutically effective amount 

20 of an HTV infection/AIDS antiviral agent selected from the group consisting of HIV 
protease inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and 
nucleoside HIV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
25 selected from the group consisting of 

benzyl l-[4-<{ [4^uorOr2<meth^^ 
dihydroxypyrimidin-2-yl]-^ 

30 2H[l-ammo-l-mefcylethy^^^ 

dihydroxypyrimi<fce-4-caiiK)xamide; 

2-[Hdimethylanm 
dihydroxypyriinidtoe-4-<arboxamide 
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2<l-aininocyclopropyl^ 

2-[HdimethyIamino)c^I^^ 
carboxamide; 

5 

N<4-fluorobCTZ^>5,6-dihydroxy-2-{ l-[(pyrazin-2- 
yl(^rbonyI)amino]cycIopropyty^ 

benzyl 1 -(4- { [(4-fluoioben2yI)amiiio]caibonyl } -5,6-dihydroxypyrimidin-2- 
10 yl)cyclopentylcaibamate; 

2<l-aminocyclopentyl)-NK4-^^^ 

2-[Hdimethylamino)cyclopOT^ 
15 carboxamide; 

2<l-{ [(ethylamino)caibonyl3amino }-l-methylethyl>-N-<4-fluorobenzyl)-5,6- 
dihydroxypyrimidine-4-caibpxaiiiide; 

20 2-[l-(ben2ylammoH-n^ 
carboxamide; 

2-[l^benzoylammoH^ 
carboxamide; 

25 

2-{ l-(benzyl(methyl)an^ 
dihydroxypyrimidine-4-caiboxamide; 

2-[HdimethylanrmoH^^^ 
30 4-carboxamide; 

N-(2^hlQrobenzyl)-24H^^ 
carboxamide; 
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N<2^Moiobenzyl)-2^Hdinie^^ 
carboxamide; 

N<5^Moro-2-nieth^^ 
5 dihydroxypyrimidine-4-cart^ 

N^4-fluorobeii2yl^ 

yicarbonyl)amino]ethyl }pyrimidin&-4-wuix>xamide; 

10 2-[HdiethyIaminoH-*^^ 
carboxamide; 

N^4-fluoit>benzyl>5,6^ 
carboxamide; 

15 

N^4-fluorobeii2^^ 
carboxamide; 

N-(44IuorobenzyI)-5,6^^^ 
20 carboxamide; 

N-(4-fluorobenzyl)-5,6-dihydroxy-2-{ l-me*ftyl-l-[methyl(pyridin^ 
ylmethyl)amin6]e4hyl}pyrii^ 

25 2-[Hdime*hylam^^^ 
(methylthio)beiizyl]py^^ 

Nl JNl-dieth>i-N-2— [l-(4-{ [(4-fluorobenzyI)amino]caibonyI}-5,6- 
dihydroxypyrimidin-2-yl)-l-methylethyl]ethanediaim 

30 

24Hl,4^oxa-8-azaspiro[4.5]de^^ 
dihydroxypyrimidine-4-caiboxamide; 

N^4-fluorobemyI)-5,6^y^ 
35 yl)(^rbonyl]aiirino}ethyI^ 
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N<4-fluoiobenzy^ 
yl)ethyl]pyriinidSne-4^arboxamide; 

5 N<4-flu<Mobenzyl)-5,6^ 

ylmethyl)ainino]ethyl } pyrimidine-4K^iboxainide; 

N-[1^4-{ [(4-fluorobenzj4)amino]carb^ 
methylethyl]^mediyl^^ 

10 

2-{l-[acetyl(methyl)amino]-l-methyIedi^ 
dihydroxypyriinidine-4-carboxaiiiide; 

2-[HacetylammoH-i^ 
15 carboxamide; 

2-{ l-[4<dimethylamino)pi^ 
dihydroxypyriinidine>4-carboxainide; 

20 N^23-dimethoxybenz^ 
dihydroxypyruiudine-4-<^rbo 

2-[4^dimethyLanuno)tetrahydro-2H-py^ 
dihydroxypyiiniidfine-4-carboxanu 

25 

N<4-fluorobenzyl^ 
yl)pyrimidine-4-caiboxaiiiide; 

2<7-acetyl-7-azabicyd^^ 
30 dihydroxypyrimidine-4-cari>oxam 

2-(2-acetyI-2-a2abicyclo[2- l.l]hex-l-yl)-N-(4-fluorobenz>1)-5,6- 
dihydroxypyriirndine-4^rboxanude; 



-306- 



WO 03/035076 



PCT/GB02/04742 



N-(4-fluorobenz^ 
^)pyrinudin©-4-caiboxaniide; 

teat-butyl (2S,4R)-4-(ben2yloxy)-2-(4-{ [(4-fluoroben^ 
5 dihydroxypyrinridm^ 

2-[(2S t 4R)-4-(bCTzyloxy)piperidin-2 
dihydroxypyrimidin&4^ 

10 2-[(2S,4R>4-<beiizyioxy>l-niethylpiperi 
dihydroxypyriirddine-4-carboxaim 

N<4-fluorobenzji}-5,6^ 
^]pyiimidine^4-c^iboxamide; 

15 

2-[l-acetyl-4Kbea^ 
dihydroxypyiimid^e-4^aiboxamide; 

2<l-ethyl^inethylpi^ 
20 carboxamide; 

N^4-fluorobenzyl>5,6-d^^ 
yl]pyrirnidiDe-4^rboxainide; 

25 tert-butyl 3K4-{[(4-fluorobaizyl)amino]caibonyl }-5,6-d^ydroxypyrimidin-2- 
yl)tbioniorpholine-4-caiboxylate; 

N<4^fluorobenzyl)-5,6-^ 

30 N^4-fluoroben2yl>5,6-dihydrox 
carboxamide; 

N<4-fluoroben2yl)-5,6-^ 
yI]pyriniidine-4-caiboxaiaide; 

35 
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2-(4-acetylthiomo^^ 
caiboxamide; 

tert-butyl l-(4-{ [(4-fluarobe^ 
5 methoxyethylcaibamate; 

2^Hdiniethyiamin^^ 
4-caxboxamide; 

10 2-[l<acetyiamino)-2-inedioxyethyll^ 
carboxamide; 

2^1-amno-2-methox)^ 
caiboxamide; 

15 

N^4-fluorobenzyI)-5,6Kfihydtoxy-2-{2-mcthox^^ 
ylcaibcHiyl)aiiiino]ethyl}pyriinidm^ 

NK4-fluorobenzyI)-2^ 
20 caiboxamide; 

NK4-fluorobei^ 
caiboxamide; 

25 2-{ l-[acetyl(methyl)amino]-2-inedioxyediyl }-Nr(4-fluoioben2yl>5,6- 
dihydroxypyrimidine'4-carboxamide; 

NH(4-fluorobenzyl)-5, 
ylcarbonyI)amino]ethy^ 

30 

N-(4nfluoroben2^1)-5,^^ 
yl]pyrimidin&4-carboxainide; 

N-(4-fluorobenzyl^ 
35 carboxamide; 
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N^4-fluorobenzyl>5,6^ 
4-carboxamide; 

5 2<3-acetyI-13^azolidin-2-^^^ 
carboxamide; 

^4~fluorobenzyI)-5,^^ 
carboxamide; 

10 

N<4-fluoroben2^)-5,6^ 
carboxamide; 

2-[2,4-<iimethyl-l^yrazin-2-ylcarf^ 
15 d^ydroxypyrirjaidine~4-cai^ 

2<l-acetyl-2,4-dimethyIpi^^ 
4-carboxamide; 

20 tert-butyl l-(4-{[(4-fluorobenzyl)ai^ 
methoxy- 1 -methyiethyicarbamate; 

2^1-ammo-2-metftoxy-l-metfiyleA^ 
4-carboxamide; 

25 

2-[Hacetylamino)-^^ 
dihydroxypyrimidine-4K^riK)xairri 

24HdimethyIamiTO^ 
30 d^yo^xypyriinidine-4^^irboxainide 

N-(4-fluoroben2yI)-5,6^^ 
(methylamino)ethyI]pyriinidm 
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N<4-fluon>benzyl)^ 
ylcarfxmyI)amino]ethyI}py^^ 

2^1,2rdimethylpiperidm^ 
5 carboxamide; 

2-{l-[acetyl(methyl)ainino]-2-iiiethoxy-l-methyletfa^ }-N-(4-fluorobenzyI)-5,6- 
dihydroxypyriinidiBe-4-<^iboxainide; 

10 N^4-fluoiobenzyI)-5,6-d^ 
ylcarixmyI)ainiHo]ethyI}p>^^ 

2-{ H(cyclohexylmethylXmet^ }-N-{4- 
fluorobenzyl>5,6Kiihydroxyp^ 

15 

2-{ l-[(cyclohexyImethyI^ 
dihydroxypyrimidine^-carboxamide;^ 

2-{ 14(cyclohexylmethyl)amino]-2-methoxy-l-niethylethyl }-N-(4-fluorobenzyl)-5,6- 
20 dihydtoxypyrimidine-4-^iboxamide; 

2<4-acetyI-l,2Klimethylp^^ 
4-carboxamide; 

25 2^1-acetyl-2-methylpiperidin-2-yl^ 
carboxamide; 

N-(4-fluorobenzyI}-5,(^ 
ylJpyrimidine-4-carboxamide; 

30 

NK23-diinethoxyben2yl^ 
carboxamide; 

N^4-fluoroberazyl)-5,6-^ 
35 yI]pyriniidine-4-K^iboxamide; 
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2-{ H&4-*fimelhyl-l^ 
fluorobenzyl)-5,6Kiihydroxypy^ 

2^(2S>l-acetjd-2-ni^ 
dihydroxyp>tfinri^ 

and pharmaceutically acceptable salts thereof. 
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